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L1 Introduction

This QAPP presents the organization objectives, planned activities, and specitic Quality
Assurance/Quality Control (QA/QC) procedures associated with the work to be conducted at
scrap yards and regulator processing facilities in Illinois. The work is being conducted by Nicor
Gas in response to a “CERCLA 106a Letter” dated September 6, 2000.

Specitic protocols for sampling, sample handling and storage, chain-of-custody, and laboratory
and field analyses will be described. All QA/QC procedures will be structured in accordance
with applicable technical standards, U.S. EPA requirements, regulations, guidance, and technical
standards. This QAPP has been prepared in general accordance with the U.S. EPA Region §
QAPP policy, as presented in U.S. EPA RCRA QAPP Instructions, and other relevant guidance
documents.

This QAPP has been prepared on behalf of Nicor Gas by Huff & Huff, Inc. A Work Plan and a
Health and Safety Plan also have been prepared. All plans are dated September 2000.

1.2 Overall Project Objectives and Decision Statements

One purpose of the proposed work is to gather sufficient information to quantify risk to human
health in the event that environmental contamination is determined to be present. The objectives
of the proposed work are to determine the nature and extent of potential mercury contamination
at the facility.

Overall objectives of the data collection will be as follows:

e Vernfy and define the nature and extent of mercury on scrap metal and in soil. Data quality
must be sufficient to allow comparison with established action levels or regulatory standards
(screening levels).

The Decision Statement for this investigation is as follows: What is the nature, risk, and extent
of mercury on scrap metal and in soil that presents unacceptable risks, which would therefore
warrant remedial action?

Associated specific objectives for field and laboratory data collection are tabulated in Table 1-1.

1.3 Project History

On September 6, 2000, Nicor Gas received a “CERCLA 106a Letter” from the U.S. EPA
regarding management of mercury contaminated natural gas regulators at scrap yards and
regulator processing facilities in [llinois.
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The following work will be performed at cach site:

(1)

(3)

Scrap metal piles containing regulators will be transferred into roll oft boxes.

The roll off boxes will be transferred to Mercury Waste Solutions in Union Grove,
Wisconsin, for mercury management. At Mercury Waste Solutions, all material will be
placed on a “tray” and sorted in a negative pressure area (for containment). Material with
visible mercury will be sent for retort to reciaim mercury. Material with no visible
mercury will be screened for mercury with a Jerome Meter. If the meter reading is above
0.025 mg/m’ (the NIOSH TWA for elemental mercury), the material will be landfilled as
hazardous waste. If the reading is less than 0.025 mg/m’, the material will be managed as
scrap metal.

Soil Evaluation

Once the scrap piles are removed from the site, surticial soil mercury readings will be
screened with a Jerome Meter. Readings will be taken in a 10 foot x 10 foot grid. The
meter probe will be placed one inch from the ground surface (})]us or minus one-half
inch). All locations having a reading greater than 0.010 mg/m” will be excavated six
inches (and landfilled as waste) and the ground surface will be screened again. Once all
readings are below 0.010 mg/m’, soil samples will be collected for laboratory analysis of
mercury levels.

TABLE 1-1
EVALUATION PARAMETERS

Constituent Decision Level a/ Detection Limit Matrix

Mercury 0.01 mg/m3 0.003 mg/m3 air
Mercury 0.01 mg/kg 0.04 mg/kg soil

a/ Most stringent decision level. For soil, actual decision level depends in part upon soil pH.



The U.S. EPA will have the overall responsibility tor all phases of the investigation.

Mr. Brad Stimple is the U.S. EPA Project Manager.
licor Gas Proiect M

The Nicor Gas Project Manager is responsible for implementing the project and has the authority
to commit the resources necessary to meet project objectives and requirements. The Nicor Gas
Project Manager’s primary function is to ensure that technical, financial, and scheduling
objectives are achieved successfully. The Nicor Gas Project Manager will report directly to the
U.S. EPA and Illinois EPA Project Managers and will provide the major point of contact and
control for matters concerning the project.

Ms. Claudia Macholz is the Nicor Gas Project Manager. (630) 983-8676
Ext. 2456

f ff Proj

The Huff & Huff Project Manager has responsibility for ensuring that the project meets U.S.
EPA’s objectives and quality standards. The Huff & Huff Project Manager will provide
assistance to the Nicor Gas Project Manager in terms of writing and distributing the QAPP to all
those parties connected with the project (including the laboratory). The Huff & Huff Project
Manager will report directly to the Nicor Gas Project Manager and is responsible for technical
QC and project oversight.

Mr. James E. Huff, P.E. is the Huff & Huff Project Manager. (708) 579-5940

2.2 Quality Assurance Responsibilities
Nicor Gas QA Manager

The Nicor Gas QA Manager will have direct access to corporate staff as necessary to resolve any
QA dispute. She is responsible for auditing the implementation of the QA program in
conformance with the demands of specific investigations, Huff & Huff’s policies, and U.S. EPA
requirements. The Nicor Gas QA Manager has sufficient authority to stop work on the
investigations as deemed necessary in the event of serious QA/QC issues.

Ms. Claudia Macholz is the Nicor Gas QA Manager. (630) 983-8676
Ext. 2456



The Huft & Huft QA Manager reports directly to the Huft & Huft Project Manager and will be
responsible for ensuring that all Huff & HufF procedures tor this project are being followed.

Ms. Sarah Monette, P.E. is the Huft & Huff QA Manager. (708) 579-5940

23 Lat ! ilis

The laboratory tasked with responsibility for analytical work is Test America, Bartlett, Illinois.
(630) 789-3100

Test America Project Manager

The Test America Project Manager will report directly to the Huff & Huft Project Manager and
will be responsible for the following:

o Ensuring all resources of the laboratory are available on an as-required basis.
e Overseeing production and final review of analytical reports.

I .2 Operations M

The Test America Operations Manager will report to the Test America Project Manager and will
be responsible for:

e Coordinating laboratory analyses.

Supervising in-house chain-of-custody.

Scheduling sample analyses.

Overseeing data review.

Overseeing preparation of analytical reports.

Approving final analytical reports prior to submission to Huff & Huff/Nicor Gas.

The Test America QA Officer has the overall responsibility for data after it leaves the laboratory.
The Test America QA Officer will communicate data issues through the Test America Project
Manager. In addition, the Test America QA Officer will:

Oversee laboratory QA.

Oversee QA/QC documentation,

Conduct detailed data review.

Determine whether to implement laboratory corrective actions, if required.
Define appropriate laboratory QA procedures.

Prepare laboratory SOPs.



The Test America Sample Custodian will report to the Test America Operations Manager.
Responsibilities of the Test America Sample Custodian will include:

e Recceiving and inspecting the incoming sample containers.

e Recording the condition of the incoming sample containers.

¢ Signing appropriate documents.

¢ Verifying chain-of-custody.

e Notifying Laboratory Manager and Laboratory Supervisor of sample receipt and inspection.

e Assigning a unique identification number and customer number, and entering each into the
sample receiving log. :

e With the help of the Laboratory Manager, initiating transfer of the samples to appropriate lab
sections.

e Controlling and monitoring access/storage of samples and extracts.

rica Techni

The Test America Technical Staff will be responsible for sample analysis and identification of
corrective actions. The Staff will report directly to the Test America Operations Manager.

2.4 Field Responsibilities
Huff & Huff Field Leader
The Nicor Gas Project Manager will be supported by the Huff & Huff Field Leader. He is
responsible for leading and coordinating the day-to-day activities of the various resource

specialists under his supervision. The Huff & Huff Field Leader is a highly experienced
environmental professional and will report directly to the Nicor Gas Project Manager.

Mr. James E. Huff, P.E. is the Huff & Huff Field Leader. (708) 579-5940
ff Fi i .

The Technical Staff for this project will be drawn from Huff & Huff pool of corporate resources.
The Technical Staff will be utilized to gather and analyze data, and to prepare various task
reports and support materials. All of the designated Technical Staff are experienced
professionals who possess the degree of specialization and technical competence required to
effectively and efficiently perform the required work.



3.1.1 Definition

Precision is a measure of the degree to which two or more measurements are in agreement.

3.1.2 Eield Precision Objectives

Field precision is assessed through the collection and measurements of field duplicates at a rate
of 1 duplicate per 10 analytical samples. Protocols for field duplicate collection are specified in
the Work Plan (Section 3.2). '

3.1.3 Laboratory Precision Objectives

Precision in the laboratory is assessed through the calculation of relative percent differences
(RPD) and relative standard deviations (RSD) for three or more replicate samples. The
equations to be used for precision in this project can be found in Section 11.1. Precision control
limits are given in the applicable SOPs as referenced in Section 7.2.

3.2 Accuracy
3.2.1 Definition

Accuracy is the degree of agreement between an observed value and an accepted reference or
true value.

3.2.2 Field Accuracy Objectives

Accuracy in the field is assessed through the use of field and trip blanks and through the
adherence to all sample handling, preservation and holding times. Protocols for field and trip
blank collection and sample handling procedures are given in the Work Plan (Section 3.2).

3.2.3 Laboratory Accuracy Objectives

Laboratory accuracy is assessed through the analysis of standard reference materials (SRM),
laboratory control samples (LCS) surrogate compounds, and the determination of percent
recoveries. The equation to be used for accuracy in this project can be found in Section 11.2.
Accuracy control limits are given in the applicable SOPs as referenced in Section 7.2.



3.3 Completeness
3.3.1 Definition

Completeness is a measure ot the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under normal conditions.

3.3.2 Field Completeness Objectives

Field completeness is a measure of the amount of valid measurements obtained from all the
measurements taken in the project. The equation for completeness is presented in Section 11.3.
The field completeness objective for this project will be greater than 90 percent.

3.3.3 Laboratory Completeness Objectives

Laboratory completeness is a measure of the amount of valid measurements obtained from all the
measurements taken in the project. The equation for completeness is presented in Section 11.3.
The laboratory completeness objective for this project will be greater than 95 percent.

3.4 Representativeness
3.4.1 Definition

Rep -esentativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition, or an
environmental condition within a defined spatial and/or temporal boundary.

3.4.2 Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will be
satis,led by ensuring that the Work Plan is followed and that proper sampling techniques are
used: In designing the sampling program, media of concern have been specified.

3.4.3 Measures to Ensure Representativeness of Laboratory Data

Representativeness in the laboratory is ensured by using the proper analytical procedures,
appropriate methods, meeting sample holding times, and analyzing and assessing field duplicate
samples. The sampling network was designed to provide data representative of facility
conditions.

3.5 Decision Rules
3.5.1 Definition

A “decision rule” is a statement which allows for a course of action or non-action to be taken,
based on assumptions made to draw out and test its logical or empirical consequences.



3.5.2 Decision Rule Objectives
The decision rule objectives address the following.

= Define statistical parameter(s) characterizing the population (c.g., mean, maximun,
percentile) and incorporate the scale of decision-making (e.g., residential lot size).

¢ [dentify action level(s).

e Develop “if/then” statements defining conditions that would cause the decision maker to
choose among alternative actions (e.g., remediation or no remediation).

Decision rules and levels are specified in Section 1.4 and Table 1-1.
3.6 Comparability
3.6.1 Definition

Comparability is an expression of the confidence with which one data set can be compared to
another.

3.6.2 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be satisfied
by ensuring that the Work Plan is followed and that proper sampling techniques are used.

3.6.3 Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical methods are
used and documented in the QAPP. Comparability is also dependent on similar QA objectives.

3.7 Level of Quality Coutrol Effort

Field blank, trip blank, method blank, field duplicate, laboratory duplicate, laboratory control,
and standard reference materials (SRM) samples will be analyzed to asses the quality of the data
resulting from the field sampling and analytical programs.

o Field and trip blanks consisting of distilled water will be submitted to the analytical
laboratories to provide the means to assess the quality of the data resulting from the field
sampling program.

o Field blank samples will be analyzed to check for procedural contamination that may cause
sample contamination.



e Trip blanks will be used to assess the potential for contamination of samples due to
contaminant migration during sample shipment and storage.

e Mecthod blank samples will be generated within the laboratory and will be used to assess
contamination resulting from laboratory procedures.

e Duplicate samples will be analyzed to check for sampling and analytical reproducibility.

The general level of the QC effort will be one field duplicate and one tield blank for every 10 or
fewer investigative samples.

The number of duplicate and field blank samples to be collected are specified in the Work Plan
(Section 3.2).



4. SAMPLING PROCEDURES
The sampling procedures to be used in this site investigation will be consistent for the objectives

of this project. The Work Plan provides the SOPs for all sampling activitics to be conducted
during this investigation. The SOPs are presented in the Work Plan (Sections 2 and 3).
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5.1 Custody Overview

Custody is one of several tactors which are necessary for the admissibility of environmental data
as evidence in a court of law. Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in three parts: field
sample collection, laboratory analysis, and final evidence files.

A sample or evidence file is under a person’s custody if:

the item is in actual possession of the person.

the item is in the view of the person after being in actual possession of the person.
the item was in actual physical possession but is locked up to prevent tampering.
the item 1s in a designated and identifted secure area.

5.2 Field Custody Procedures

Field logbooks will provide the means of recording data collecting activities performed during
the investigation. As such, entries will be described in as much detail as possible so that persons
going to the facility could reconstruct a particular situation without reliance on memory.

Field log books will be bound field survey books or notebooks. The title page of each logbook
will contain the following:

Person to whom the logbook is assigned.
Project name.

Project start date.

Project end date.

Entries into the logbook will contain a variety of information. Each entry will include the date,
start time, weather, names of all sampling team members present, level of personal protection
equipment being used, and the signature of the person making the entry. The names of visitors
to the site, field sampling or investigation team personnel and the purpose of their visit also will
be recorded in the field logbook.

Measurements made and samples collected will be recorded. All entries will be made in
permanent ink, signed, and dated, and no erasures will be made. Whenever a sample is
collected, or a measurement is made, a detailed description of the location of the station shall be
recorded. All equipment used to make measurements will be identified, along with calibration
information.

Samples will be collected following the sampling procedures documented in Section 4. The
equipment used to collect samples will be noted, along with the time of sampling, sample
description, depth at which the sample was collected, and volume and number of containers.
Sample identification numbers will be assigned prior to sample collection.

9



The sample packaging and shipment procedures summarized below will ensure that the samples
will arrive at the laboratory with the chain-of-custody intact.  An example of a ficld custody
documents is presented in Appendix A.

o The ficld sampler is personally responsible for the care and custody of the samples until they
are transterred or properly dispatched. Field procedures have been designed such that as few
people as possible will handle the samples.

« All bottles will be identified by the use of sample tags with sample numbers, sampling
locations, date/time of collection, and type of analysis.

e Samples will be accompanied by a properly compieted chain-of-custody form. The sample
numbers and locations will be listed on the chain-of-custody form. When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date, and note
the time on the record.

e Samples will be properly packaged on ice at 4 C for shipment and dispatched to the
appropriate laboratory for analysis, with a separate signed custody record enclosed in each
sample box or cooler. Shipping containers will be secured with strapping tape for shipment
to the laboratory.

5.3 Laboratory Custody Procedures

Laboratory custody procedures for sample receiving and log-in; sample storage and numbering;
tracking during sample preparation and analysis; and storage of data are described in a laboratory
SOP provided in Appendix B.

5.4 Fipal Evidence Files

The final evidence file will be the central repository for all documents which constitute evidence
relevant to sampling and analysis activities as described in this QAPP. Huff & Huff is the
custodian of the evidence file and maintains the contents of evidence files for the investigation,
including all relevant records, reports, logs, field notebooks, pictures, subcontractor reports and
data reviews in a secured, limited access area.

The final evidence file will include at a minimum;

Field logbooks.

Field data and data deliverables.

Photographs.

Drawings.

Soil boring logs.

Laboratory data deliverables.

Progress reports, QA reports, interim project reports, etc.
All custody documentation (tags, forms, etc.)

12
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The Jerome Mcter will be the only field instrument used. The ficld instrument requires annual
calibration at the factory as described in Appendix C.

6.2 Laboratory Instrument Calibration

Calibration procedures for a specific laboratory instrument will consist of initial calibrations (3
or 5-points), initial calibration verifications, and continuing calibration verification. For a
description of the calibration procedures for a specific laboratory instrument, refer to the
applicable SOPs in Appendix B. The ‘SOP for each analysis performed in the laboratory
describes the calibration procedures, their frequency, acceptance criteria and the conditions that
will require recalibration. In all cases, the initial calibration will be verified using an
independently prepared calibration verification solution.

The laboratory maintains a sample logbook for each instrument which will contain the following

information: instrument identification, serial number, date of calibration, analyst, calibration
solutions run, and the samples associated with these calibrations.

13



7. ANALYTICAL PROCEDURES

The procedures tor ficld analytical determinations using the Jerome Meter are described in
Scction 1.4, The standardization and QA criteria for these parameters are provided in
Appendix C.

7.2 Laboratory Analytical Procedures

Test America laboratory will implement the project required SOPs. These laboratory SOPs for
sample preparation, cleanup, and analysis are based on SW-846. These SOPs provide sufficient
details and are specific to this investigation.

The documentation of appropriate method validation is submitted in Appendix B. It includes the
criteria for acceptance, rejection or qualification of data.

TABLE 7-1
SUMMARY OF ANALYTICAL PROCEDURES
Analyte Lab. SOP No. Equivalent EPA Method Number ¥
Mercury SOP BT04-04 .4 7471-A
pH SOP “pH” #5 9045-C
Y SW-846
7.2.1 List of Project Target Compounds and Laboratory Detection Limits

The target compound is mercury. Refer to Section 1.4 for mercury detection limits.

7.2.2 List of Associated Quality Control Samples

The laboratory SOPs listed in Table 7-1 include a QC section which addresses the minimum QC
requirements for the analysis of specific analyte groups. .

14



8. INTERNAL QUALITY CONTROL CHECKS

QC procedures for the Jerome Meter will include calibrations as described in Section 6.1,
measuring duplicate samples, and checking the reproducibility of the measurements by taking
multiple readings on a single sample or reference standard. Assessment of field sampling
precision and bias will be made by collecting field duplicates and field blanks for laboratory
analysis. Collection of the samples will be in accordance with the Work Plan.

8.2 Laboratory Quality Control Checks

Test America has a QC program in place to ensure the reliability and validity of the analysis
performed at the laboratory. All analytical procedures are documented in writing as SOPs and
each SOP includes a QC section which addresses the minimum QC requirements for the
procedure. The internal QC checks differ slightly for each individual procedure but in general
the QC requirements include the following:

e Method blanks
Reagent/preparation blanks
Instrument blanks

Surrogate spikes

Laboratory duplicates
Laboratory control standards

All data obtained will be properly recorded. The data package will include a full deliverable
package capable of allowing the recipient to reconstruct QC information and compare it to QC
criteria. Any samples analyzed in nonconformance with the QC criteria will be reanalyzed by
the laboratory, if sufficient volume is available. It is expected that sufficient volumes/weights of
samples will be collected to allow for reanalysis when necessary.

15



9. DATA COLLECTION
9.1 Data Reduction
‘).I.l |4 l‘!\l!l I !']I‘I IS!\si!IS“isln IEIQ!\!isi!][!I:‘

All field data will be written into field log books immediately after measurements are taken, [f
errors are made, results will be legibly crossed out, initialed and dated by the ficld member, and
corrected in a space adjacent to the original (erroncous) entry. Later, when the results
calculation torms required for this study are being filled out, the Field Manager will review the
forms to determine whether any errors have been made by the field crew.

9.1.2 Laboratory Data Reduction Procedures

Laboratory data reduction procedures will be performed according to the following protocol. All
raw analytical data will be recorded in numerically identified laboratory notebooks. These
notebooks will be issued only by the Laboratory QA Manager. Data are recorded in this
notebook along with other pertinent information, such as the sample identification number and
the sample tag number. Other details will also be recorded in the lab notebook, such as the
analytical method used (SOP), name of analyst, the date of analysis, matrix sampled, reagent
concentrations, instrument settings, and the raw data. Each page of the notebook shall be signed
and dated by the analyst. Copies of any strip chart printouts (such as gas chromatograms) will be
maintained on file. Periodic review of these notebooks by the Lab QA Manager takes place prior
to final data reporting. (Records of notebook entry inspections are maintained by the Lab QA
Manager.)

For this project, the equations that will be employed in reducing data are presented in the
associated SOPs. The formulae included in the SOPs make pertinent allowance for matrix type.
All calculations are checked by the Laboratory QA Manager at the conclusion of each operating
day. Errors are noted, corrections are made, but the original notations are crossed out legibly.
Analytical results for soil samples shall be calculated and reported on a dry weight basis.

QC data (e.g. laboratory duplicates, surrogates) will be compared to the method acceptance
criteria. Data considered to be acceptable will be entered imfto the laboratory computer system.
Data summaries will be sent to the Laboratory QA Manager for review. If approved, data will be
logged into the project database format. Unacceptable data shall be appropriately qualified in the
project report. Case narratives will be prepared which will include information concerning data
that fell outside acceptance limits, and any other anomalous conditions encountered during
sample analysis.
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9.2 Data Validation

The procedures to evaluate field data for this investigation include checking for transcription
errors and review of field logbooks, on the part of field crew members. This task will be the
responsibility of the Field Manager.

9.2.2 Procedures Used to Validate Laboratory Data

One hundred percent of the analytical data shall be validated.

The overall completeness of the data’ package will be evaluated by a Data Validator.
Completeness checks will be administered on all data to determine whether deliverables
specified in the QAPP are present. At a minimum, deliverables will include chain-of-custody
forms, analytical results, and QC summaries. The Data Validator will determine whether all
required items are present and request copies of missing deliverables.

9.3 Data Reporting
9.3.1 Field Data Reporting

Field data reporting shall be conducted principally through the transmission of report sheets
containing tabulated results of all measurements made in the field, and documentation of all field
calibration activities.

9.3.2 Laboratory Data Reporting

The task of reporting laboratory data (to the U.S. EPA) begins after the independent validation
activity has been concluded. The Huff & Huff QA Manager must perform a final review of the
report summaries and case narratives to determine whether the report meets project
requirements.
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10.1

The ficld equipment for this project includes a Jerome Meter. Specific preventative maintenance
procedures to be followed for field equipment are based on those recommended by the
manufacturer. Field instruments will be checked daily before use.

10.2 Laboratory Instrument Preventative Maintenance

As part of the QA Program Plan, a routine preventative maintenance program is conducted by
Test America to minimize the occurrence of instrument failure and other system malfunctions.
Designated laboratory employees regularly perform routine scheduled maintenance and repair of
[or coordinate with the vendor for the repair of] all instruments. All maintenance that is
performed is documented in the laboratory’s operating record. All laboratory instruments are
maintained in accordance with manufacturer’s specifications.
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In order to assure the accuracy of the analytical procedures, an environmental sample shall be
spiked with a known amount of mercury. At a minimum, one sample spike should be included
in every set of 20 samples tested on each instrument, for each sample matrix to be tested (i.e.,
soil). The increase in concentration of the analyte observed in the spiked sample, due to the
addition of a known quantity of the analyte, compared to the reported value of the same analyte
in the unspiked sample, determines the percent recovery.

Accuracy is similarly assessed by determining percent recoveries for surrogate compounds added
to each field and QC sample and will also be further assessed through determination of percent
recoveries for laboratory control samples.

Percent recovery for MS/MSD results is determined according to the following equation:

% R = (Amount in Spiked Sample - Amount in Sample) x 100

Known amount added

Percent recovery for LCS and surrogate compound results is determined according to the
following equation:

% R = Experimental Concentration x 100

Known amount added

11.2 Precision Assessment

The relative percent difference (RPD) between the spike and matrix spike, or matrix spike and
sample duplicate in the case of metals, and field duplicate pair or laboratory duplicate pair is
calculated to compare to precision DQOs and plotted. The RPD is calculated according to the
following formula.

RPD = (Amount in Sample 1 — Amount in Sample 2) x 100
0.5 (Amount is Sample [ + Amount in Sample 2)

11.3 Completeness Assessment

Completeness is the ratio of the number of valid sample results to the total number of samples
analyzed with a specific matrix and/or analysis. Following completion of the analytical testing,
the percent completeness will be calculated by the following equation:

Completeness = (number of valid measurements) x 100

(number of measurements planned)
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11.4 Qi':‘!':':'ml'm Qf Data

The ficld and laboratory data collected during this investigation will be used to evaluate the
nature and extent of contamination at the site. The QC results will be compared to the objectives
presented in Section 1.4, Only data generated in association with QC results mecting these
objectives will be considered useable tor decision making purposes.

In addition, the data obtained will be both qualitatively and quantitatively assessed on a project-
wide, matrix-specific, parameter-specific and unit-specific basis. This assessment will be
performed by the Huff & Huff QA Manager and the results presented and discussed in detail in
the final investigation report. Factors to be considered in this assessment of field and laboratory
data will include, but not necessarily be limited to, the following.

Were all samples obtained using the methodologies and SOPs proposed in the QAPP?
Were all proposed analyses performed according to the SOPs provided in the QAPP?
Were samples obtained from all proposed sampling locations and depths?

Do any analytical results exhibit elevated detection limits due to matrix interferences or
contaminants present at high concentrations?

Were all field and laboratory data validated according to the validation protocols, including
project-specific QC objectives, proposed in the QAPP?

Which data sets were found to be unusable (qualified as “R”) based on the data validation
results?

Which data sets were found to be usable for limited purposes (qualified as “J”’) based on the
data validation results?

What affect do qualifiers applied as a result of data validation have on the ability to
implement the project decision rules?

Were the project-specific decision rules used as proposed?

For any cases where the proposed procedures and/or requirements have not been met, has the
effect of these issues on the project objectives been evaluated?

Have any remaining data gaps been identified and summarized in the final investigation
report?

Based on the overall findings of the investigation and this assessment, were the original

project objectives appropriately defined? If not, have revised project objectives been
developed?
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STATE OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY

N, ?H :

ENVIRONMENTAL LABORATORY ACCREDITATION

is hereby granted to

TESTAMERICA INC. BARTLETT DIVISION
850 W. BARTLETT RD.
BARTLETT, IL 60103-4400

ACCREDITATION NUMBER #100221

According to the lllinois Administrative Code, Title 35, Subtitle A, Chapter Il, Part 186,
ACCREDITATION OF LABORATORIES FOR DRINKING WATER, WASTEWATER AND
HAZARDOUS WASTES ANALYSIS, the State of lllinois formally recognizes that this laboratory is
technically competent to perform the environmental analyses listed on the scope of accreditation
detailed below.

The laboratory agrees to perform all analyses listed on this scope of accreditation according to the
Part 186 requirements and acknowledges that continued accreditation is dependent on successful
ongoing compliance with the applicable requirements of Part 186. Please contact the lllinois EPA
Environmental Laboratory Accreditation Program (IL ELAP) to verify the laboratory's scope of
accreditation and accreditation status. Accreditation by the State of lilinois is not an endorsement or
a guarantee of validity of the data generated by the laboratory.

& 7
Jeri Long
Certificate No.: 000142 Accreditation Officet
Expiration Date:  05/22/2001 Environmental Laboratory Accreditation Progran

Issued On: 07/05/2000
Date of Last On-Site Assessment: 3/21/2000 - 3/23/2000

Page 1 of 8




State of lllinois Certificate No.: 000142
-Environmental Protection Agency
Awards the Certificate of Approval

—estAmerica Inc. Bartlett Division
850 W. Bartlett Rd.
3artiett, IL 60103-4400

According to the illinois Administrative Code, Title 35, Subtitie A, Chapter 1i, Part 188, ACCREDITATION OF LABORATORIES FOR DRINKING
WATER, WASTEWATER AND HAZARDOUS WASTES ANALYSIS, the State of illinois formatly nrecognizes that this laboratory is technically
sompetent to perform the environmental analyses kisted on the scope of accreditation detailed below.

mleagmsmmﬁmnananausmlmmﬂissmpedawmonmdngmMePan 186 requirements and acknowledges
that continued accreditation is dependent on successful ongoing compliance with the applicable requirements of Part 186. Please contact the
'tinois EPA Environmental Laboratory Accreditation Program (1. ELAP) to verify the laboratory's scope of accreditation and accreditation
status. Accreditation by the State of ilinois is nat an endorsement or a guarantee of validity of the data generated by the iaboratory.

Drinking Water, Inorganic
- SM23208,18Ed
Alkalinity
SM25108,18Ed
Conductivity
SM2540C, 18Ed
—  Total dissolved solids
SM2550,18Ed
Temperature
— S8SM3111B,18Ed
Sodium
SM4500F-C, 18Ed
~  Fluoride
SM4500NO2B, 18Ed
Nitrite
SM4500NO3D, 18Ed
Nitrate
SM4500P-E, 18Ed
Orthophosphate
SM5540-C, 18Ed
Foaming agent
USEPAT150.1
Hydrogen ion (pH)
—. USEPA200.7R4.4
Aluminum Barium Berytium
Cadmium Caicium Chromium
Copper Iron Manganese
Nickel Sitver Zinc
USEPA200.9R2.2
Arsenic Lead Sedenium
USEPA245.1R3.0
Mercury
— USEPA335.4R1.0
Cyanide
Driniking Water, Organic
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State of lllinois Certificate No.: 000142
—Environmental Protection Agency
Awards the Certificate of Approval

—TestAmerica Inc. Bartlett Division
850 W. Bartlett Rd.
Sartlett, IL 60103-4400

Drinking Water, Organic USEPAS524.2R4.1
Total trhalomethanes Vinyl chloride Volatile organic contaminants regulated
__ Volatile organic contaminants unreguiated
Hazardous and Solid Waste, Inorganic

1010
— lIgnitability
1030
ignitability of Solids
— 1311
TCLP (Organic and Inorganic)
60108
= Aluminum Antimony Arsenic
Barium Beryfiumn Boron
Cadmium Calcium Chromium
—  Cobatt Copper Iron
Lead Magnesium Manganese
Motybdenum Nickel Selenium
—  Siiver Strontium Thalllum
Tin Titanium Vanadium
Zinc
— 7060A
Arsenic
7140
— Calcium
7421
Lead
== 7450
Magnesium
7470A
—  Mercury
7471A
Mercury
7610
Potassium
7740
Selenium
7760A
Sitver
7770
Sodium
— 90124
Cyanide
9034
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State of lllinois

—Environmental Protection Agency
Awards the Certificate of Approval
—TestAmerica inc. Bartlett Division

850 W. Bartlett Rd.
Bartlett, IL 60103-4400

Certificate No.: 000142

Hazerdous and Solld Waste, Inorganic 9034
9038

Sulfate
90408

Hydrogen lon (pH)

— 9045C

Hydrogen ion (pH)
90504
— Specific Conductance
9060
Total Organic Carbon (TOC)
9066
Phenolics
9070
Total Recoverable Oil & Grease
9210
Nitrate
9214
Fluoride

__ 9251

Chioride
Hazardous and Solld Waste, Organic

— B8081A

4,4-DDD 4,4-DDE
Aldrin alpha-BHC

— beta-BHC Chiordane - not otherwise specified

Dieldrin Endosuffan 1
Endosulfan sulfate Endrin

Heptachlor Heptachior epaxide
Toxaphene
8082

PCB-1016 PCB-1221
PCB-1242 PCB-1248
__ PCB-1260
8141A

Afrazine Chloropyrifos
Dimethoate Fonophos

Phorate Simazine

— 2457 2,4,5-TP (Siivex)
Datapon Dicamba
Dinoseb Pentachlorophenci

Endrin ketone gamma-BHC (Lindane)

Sulfides

4.4-DDT
alpha-Chlordane
delta-BHC
Endosutfan Il
Endrin aldehyde
gamma-Chiordane
Methoxychior

PCB-1232
PCB-1254

Diazinon
Parathion ethyl
Terbufos

24D
Dichloroprop
Picloram
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~ State of lllinois

—Environmental Protection Agency

Awards the Certificate of Approval

—TestAmerica inc. Bartlett Division
850 W. Bartlett Rd.
Bartlett, iL 60103-4400

Certificate No.: 000142

Hazardous and Solid Waste, Organic
1,1,1,2-Tetrachioroethane
— 1,1,2-Trichiorosthane
1,1-Dichloropropene
1.2,4-Trichlorobenzene
1,2-Dibromoethane (EDB)
1,2-Dichloropropane
1,3-Dichioropropane
2,2-Dichloropropane
2-Chioroethy! vinyl ether
2-Nitropropane
Acstone
—  Acryfonitrile
Benzy! chioride
Bromodichloromethane
— Carbon disulfide
Chiorodibromomethane (Dibromochioromethane)
Chioromethane
—  cis-1,4-Dichioro-2-butene
Dichioromethane (Methylene chioride)
Ethyl methacrylate
— Isopropytbenzene
Methyl iodide (lodmethane)
n-Butylbenzene
o-Xylene
Paraldehyde
sec-Butylbenzene
Tetrachloroethene
trans-1,3-Dichloropropene
Trichlorofluoromethane
8270C
1,2, 4-Trichiorobenzene
1,3-Dichlorobenzene
2,4,6-Trichlorophenol
= 2,4-Dinitrophenol
2,6-Dinitrotoluene (2,6-DNT)
2-Methyinaphthaiene
— 3,3-Dichiorobenzidine
4-Bromophenyl phenyl ether
4-Chioropheny! pheny! ether
— Acenaphthene
Bernzidine
Benzo(b)fluoranthene
Benzoic acid
Bis(2-chioroethyt) ether
Butyl benzyl phthalate
Di-n-octyt phthaiate

82608
1,1,1-Trichicrosthane
1,1-Dichloroethane
1,2,3-Trichlorobenzene
1,2,4-Trimethylbanzene
1,2-Dichiorobenzene
1,3,5-Trimethylbenzene
1,4-Dichiorobenzene

2-Butanone (Methy! ethyt ketone, MEK)

2-Chlorotoluene
4-Chiorotoluene
Acetonitrile

Allyl chioride
Bromobenzene
Bromoform

Carbon tetrachioride
Chloroethane
cis-1,2-Dichloroethene
Dibromomethane
Diethyl ether
Ethyibenzene
m-Xylene

Methyl methacrylate
nPropylbenzene
p-isopropyttoluene
Pentachloroethane
Styrene

Toluene
trans-1,4-Dichioro-2-butene
Vinyl acetate

1,2-Dichlorobenzene
1,4-Dichlorobenzene

2 4-Dichiorophenol
2,4-Dinitrotoluene (2,4-DNT)
2-Chioronaphthalene
2-Nitroaniline
3-Nitroanaline
4-Chioro-3-methyiphenol
4-Nitroanaline
Acenaphthyiene
Benzo(ajanthracene
Benzo(g,h,ipertyene
Benzyl aicohol
Bis(2-chloroisopropyl) ether
Chrysene
Dibenzo(a,h)anthracene

1,1,2,2-Tetrachloroethane
1,1-Dichloroethene
1,2,3-Trichloropropane
1,2-Dibromo-3-chioropropane (DBCP)
1,2-Dichioroethane
1,3-Dichiorobenzene

1,4-Dioxane

2-Chioro-1,3-butadiene (Chloroprene)
2-Hexanone

4-Methyl-2-pentanone (Methyi isobutyl ketone, Mi
Acrolein (Propenal)

Berzene

Bromochioromethane

Bromomethane

Chlorobenzene

Chioroform

cis-1,3-Dichloropropene
Dichlorodifluoromethane

Ethyl acetate

Hexachiorobutadiens
Methacrylonitrile

MethyH-butyl ether

Naphthalene

p-Xylene

Propianitrile (Ethy! cyanide)
tert-Butybenzene
trans-1,2-Dichloroethene
Trichloroethene

Viny!l chionde

1,2-Diphenythydrazine
2,4,5-Trichiorophenol
2,4-Dimethyiphenol

2 6-Dichlorophenol
2-Chiorophenol
2-Nitrophenoi
4,6-Dinitro-2-methyiphanol
4-Chioroanaline
4-Nitrophenol

Anthracene
Benzo(a)pyrene
Benzo(k)fiuoranthene
Bis{2-chicroethaxy) methane
Bis(2-ethythexyl) phthalate
Di-n-butyl phthalate
Dibenzofuran
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gtate of IIIinois Certificate No.: 000142

-Environmental Protection Agency
Awards the Certificate of Approval

—~lestAmerica Inc. Bartiett Division
850 W. Bartlett Rd.

Sartlett, IL 60103-4400

Mazardous and Solld Wasts, Organic

Dimethyl phthalate
Hexachlorobenzene
Hexachloroethane
m-Cresol (3-Methyiphenol)
N-Nitrosodiphenylamine
o-Cresol (2-Methylphenol)
Phenanthrene
Pyridine

8310
Acenaphthene
Benzo(ajanthracene
Benzo(g,h,i)perylene
Dibenzo{a, h)anthracene
Indeno(1,2,3-cd) pyrene
Pyrene

Wastewater, Inorganic

HACHS8000

Chemical Oxygen Demand (COD)
SM23208, 186d

Alkalinity
SM25108, 18Ed

Specific Conductance
SM3111B,18Ed

Potassium
SM3500Cr-D, 18Ed

Chromium Vi
SM4500CN-CG18Ed

Cyanide-amenabile to chiorination
SM4500N028, 18Ed

Nitrite
SM4500P-E, 18Ed

Orthophosphate (as P)
SM52108B, 18Ed

Biochemical Oxygen Demand (BOD)
SM5310C, 18Ed

Total organic carbon (TOC)
SM55208, 18Ed

Qil and Grease
SM5540C, 18Ed

Surfactants
USEPA150.1

Hydrogen lon (pH)

8270C
Fluoranthene
Hexachlorobutadiene
Indeno(1,2,3-cd) pyrene
N-Nitrosodi-n-propylamine
Napththalene
p-Cresol {(4-Methylphenol)
Phenol

Acenaphthylene
Benzo(a)pyrene
Benzo(k)fluoranthena
Fluorene
Naphthalene

Sodium

Phosphorus

Carboneous Biochemical Oxygen Demand {CBO!

Diethy| phthalate

Fluorene
Hexachiorocyciopentadiene
Isophorone
N-Nitrosodimethytamine
Nitrobenzene
Pentachlorophenol

Pyrene

Anthracene
Benzo(b)fluoranthene
Chrysene
Flurcanthene
Phenanthrene
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State of lllinois Certificate No.: 000142
~=nvironmental Protection Agency
Awards the Certificate of Approval

— estAmerica inc. Bartlett Division
850 W. Bartlett Rd.
3artiett, IL 60103-4400

Wastewater, inorganic USEPA160.1
Residue (TDS)
_ USEPA1602
Residue (TSS)
USEPA160.3
— Rasidue (Total)
USEPA160.4
Residue (Volatile)
— USEPA160.5
Residue (Settable sokds)
USEPA200.7
— Aluminum Antimony Arsenic
Barium Berylium Boron
Cadmium Chromium Cobalt
— Copper fron Lead
Magnesium Manganese Molybdenum
Nickel Selenium Sitver
— Thallium Tin Vanadium
Zinc
USEPA239.2
— Llead
USEPA245.1
Mercury
— USEPA270.2
Selenium
USEPA3252
= Chloride
USEPA330.5
Chiorine
T USEPA335.4R1.0
Cyanide
USEPA350.1
- Ammonia
USEPA351.2
__ Kieidahi Nitrogen
USEPA375.4
Suifate
— USEPA4202
Phenolics
Vastewater, Organic
— USEPA608
4.4'-DDD 4.4'DDE 4,4-0DT
Aldrin alpha-BHC beta-BHC
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) §tate;f Illinois Certificate No.: 000142

—=nvironmental Protection Agency
Awards the Certificate of Approval
— estAmerica Inc. Bartlett Division

850 W. Bartlett Rd.
Jartlett, IL 60103-4400

" Wastewater, Organic USEPAG08 Chiordane
deita-BHC Dieldrin Endosulfan |
__ Endosutfan li Endosulfan sulfate Endrin
Endrin aldehyde gamma-BHC (Lindane) Heptachior
Heptachior epoxide PCB-1016 PCB-1221
PCB-1232 PCB-1242 PCB-1248
~ PCB-1254 PCB-1260 Toxaphene
USEPA624
1,1,1-Trichloroethane 1,1,2,2-Tetrachioroethane 1,1,2-Trichloroethane
~  1,1-Dichloroethane 1,1-Dichioroethene 1,2-Dichiorobenzene
1,2-Dichioroethane 1,2-Dichioropropane 1,3-Dichlorobenzene
1,4-Dichlorobenzene 2-Chioroethytvinyl ether Acrylonitrile
— Berwene Bromadichioromethane Bromoform
Bromomethane Carbon tetrachioride Chiorobenzene
Chioroethane Chioroform Chloromethane
— cis-1,3-Dichloropropene Dibromochioromethane Dichioromethane (Methylene chioride)
Ethylbenzene Tetrachloroethene Toluene
trans-1,2-Dichloroethene trans-1,3-Dichioropropene Trichloroethene
— Trichiorofiuoromethane Vmnyt chloride
USEPA625
1,2 4-Trichlorobenzene 1,2-Dichiorobenzene 1,3-Dichlorobenzene
— 1,4-Dichlorobenzene 2,3-Dinitrophenot 2,4,6-Trichlorophenol
2,4-Dichlorophenol 2,4-Dimethyiphenol 2,4-Dinitrophenol
2 4-Dinitrotoluene (2,4-DNT) 2,6-Dinitrotoluene (2,6-DNT) 2-Chloronaphthalene
__2-Chiorophencl 2-Methyt-4,6-dinitrophenol 2-Nitrophenol
3,3-Dichlorobenzidine 4-Bromophenyl phenyl ether 4-Chioro-3-methylphenol
4-Chiorophenyl phenyl ether 4-Nitrophenol Acenaphthene
Acenaphthylene Anthracene Benzidine
" Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fiuoranthene
Benzo(g,h,i)perylene Benzo(k)fluoranthene Benzyi butyl phthalate
Bis(2-chloroethoxy) methane Bis(2-chioroethyl) ether Bis(2-ethylthexy) phthalate
~  Chrysene Di-n-buty! phthalate Di-n-octyl phthalate
Dibenzo(a,h)anthracene Diethyi phthalate Dimethyl phthalate
Fiuorene Fluroanthene Hexachiorobenzene
= Hexachlorobutadiene Hexachiorocyclopentadiene Hexachioroethane
Ideno(1,2,3-cd) pyrene Isophorone N-Nitrosodi-n-propylamine
N-Nitrosodimethylamine N-Nitrosodiphenylamine Naphthalene
— Nitrobenzene Pentachiorophenol Phenanthrene
Phenol Pyrene
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Method: Mercury SW-846 7471A
Usage: Non-agueous

SOP Revision Number: 4

Date Revised: March 14, 2000
Page: 1 of 23

STANDARD OPERATING PROCEDURE

TestAmerica Incorporated
Bartlett, IL Division

Title: NON-AQUEOUS MERCURY ANALYSIS BY CVAA-FIMS SYSTEM
SOP No.: BT04-04.4

Revision: 4
Date: March 14, 2000

Computer File Name: C:/SOPS/ METSOP/METALS/BT04-04.4 Hg Non-aqueous 3-14-00

/K%Q — 3‘%'00 _'x_/;_yAthﬁ 3 25/p,

Division Manager Approval ' Date uality Assurance Approval Date

oy

- Ao~
~—] ical Approvél Date Operati hager Approval Date
Thissgeth may 1nvplve hazardous materlals, operat:on: and wgulpmer . Trnts metnnd doos
not purport to address all of the safety proplems asso~rared wirh v ee T
responsibility of the user of the method te [olicw approir.a's Sate’, was'= 1135puEa,
and health practices under the assumption that al.l sampi&: and teadent=z arc D07 @ Rt lansy

hazardous. Safety glasses, gloves, lab coats and <closed tog, ncnabssropent shoes dre d
minimum. For specific hazard(s) see reagents, materiais and prozedure sesticns of this
SOP.

METHOD REFERENCES: SW-846 Method 7471A

ANALYTE: MERCURY, NON-AQUEQUS

INSTRUMENTATION: CVAA - FIMS

Property of TestAmerica Incorporated
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Method: Mercury SW-846 7471A

Usage: Non-aqueous

SOP Revision Number 4
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1.0 SCOPE AND APPLICATION

This method is applicable to the analysis of mercury 1n non-ague~.s Iral r. . es
1

utilizing cold wvapor atomic absorption (FIMS system!. Table ! covers ths
analytes and their respective reporting limits (RL). This method s
restricted to use by or under the supervision of analysts experienced in the
use of the Cold Vapor Atomic Absorpticon FIMS System. Each anziysr ruse

demonstrate the ability to generate acceptable results wilth thils method.

Table 1. Reporting Limits of Analvtes Amenable to this SOP

Non-agusols
Analyte Reporting Lim:it
_ . mg/Kg)
Mercury 0.04
The reporting limits 1lilsted 1n the SOF are give:r as Juidallc i al.a ate
subject to change withou:r notice baseo upon operaling Conoitions, project
specific requirements, and the results cf validatizr studies.
1.1 Definitions.
Analytical Batch - A set of up to 10 samgles pids is ral bodu’ el ool
same instrument on the same calendar day. S R Y TR T S T ST S SRS S
MS/MSDs, and CCVS/LCSs are not included ir the 17 ~-unr. 210 -~vror 7 =5y sy
including those originating Irolh Jaislits al.os Ll o P B : : :
(MVSs, MDLs, and PEs), must pe included 1r tne 1. <c_unl. lhe .U hiamoer L Lhe
reagents cannot be changed 1n the middie <of an analytica: bkatorn.
Preparation Batch - A set of up te 10 samples «f the same manrix that are
prepped on the same calendar day by rhe =amr. G0 0=e A e
technigues. Routine 2CIs :ncluding blaras, WMI/MI <, 500 B AU S
included in the 10 count. All other QC samplcs, ..l 00 =< P orat

from clients and those <criginating internally MVS, MDPLs, kst omrust ke
included in the 10 count. The lot number -f the reagents canr:l re cnanged in
the middle of a preparatlion batch.

NIST - The United States Department =f Tommer o, Toor 00 e onsi e -
National Institute <f Stancards and Tecrmnmolog, 0 e o0 Tt e e :
Standards) .

Quality Control Indicators (QCIs) ~ A genaral term used tz refer tz blanks,
standards, MS/MSDs, etc.

Dissolved Metals - Those constituents (metals; wh:izr wil! pass rrrough o 0 LaF
micron membrane filter.
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Suspended Metals - Those constituents (metals; which are retained by a 0.45
micron membrane filter.
Total Metals - The concentration of metals 1n an unfiltered sample fzZliiowing

vigorous digestion.

2.0 SUMMARY Or METHOD

Mercury analysils by cocld vapor atomic abscrprtion is based ur 1 the aus rorion
radiation at the 253.7 nm wavelength by mercury vapor.

A known amount of sample is treated with agua regia and 2 € Pomees
at 95°C for 2 minutes. The sample is then treated wi':. SES L catdATa
and water, and oxidized at 95°C for 23 min.es.  Trlo oo a0 o 1

the mercury to the mercuril L1on. ErfCESs o lim dalal

of hydroxylamine hvdrochlaoride.

The addition of stannous chloride at the instrument reduces the mercury to the

elemental vapor state. The mercury vapor 1is.produced and contained 1n a <closeo
system in which the mercury vapor passes thriugr a -2i. o s:.r. ned n tna ighe
path of the atomic absorptiosn spectrometer. The absirut oo | the mercury Vap.:
from radiation at 253.7 nm 1s measured and guantitated &ualnsl oo oals o0
known mercury standards.

3.0 INTERFEZRENCES
Organic compounds that have an acscorbarcs at I5x.7nn w oo Lol dd
interference. If highly wveolatile <trgamic <oy - Lmcs ars = o5
preliminary analysis of the digested samples pri-r r- addrri-n % =+r5rn-as
chloride would determine 1f this type of interference 1s present.
Sulfide 1s & known interference which can be eilNluihalcu L., Lleo 1 ..l .oie

addition of the potassium permanganate reagent.

Samples high 1n chlorides, such as 1ndustrial efligents 400 e e, vy
the addition of excess potassium permal.ganatc . R T I : L,
chlorides can be converted to tree <ni-:lne Wi -«  w! At - b ' : t

This can be avoided by using excess hydroxylamine sulfate reagent and snaking
the sample digest container prior to the additiorn of the stannous chlorilde
reagent.

Copper has been reported to interfere. However, cropper o-oncenrrati~ ns as hian
as 10 ppm had nc effect or recovery of merzury v =y ires sarg oo

Property of TestAmerica Incorporated



Method Mercury SW-846 7471A
Usage Non-aqueous

SOP Revision Number 4

Date Revised: March 14, 2000
Page: 5 of 23

Low mercury concentrations (below 10ug/L) may ba abscrbed n the wa..: 7 Ira
this depends on the material used. The I:inla

sample digest containers,
are checked for this behavior by analy-cing a reporting limit wer.flzIat. -
standard (RLVS).

4,0 EQUIPMENT AND SUPPLIES
The fcllowing apparatus 1s recommended for performing  this L Zedurs.
Equivalent items can be used so long as rthe analvti~a) and DR/TT remiiramsr-e
in this SOP can be met.
4.1 Perkin Elmer FIMS 100.
Analytical system complete with autosamgler ani aa'a Swyster 10 -
and analysis.
4.1.1 FIMS Cell.
4.1.2 Data System - The data acquisitison system must s ~arah s S
stamping all data produced with the correct date and t:me
4.1.3 Argon Gas Supply - llguid argorn, 3.3 e e
4.2 Pipettes - Callibrated eppendorf pipetnes w..h 4.5 sall.v ' ja=
4.3 Glassware - Beakers, graduated cviinders and vorumetric r_3s- s. &l
glassware should be washed accaording T the @ Sliye s poes o P E

Washing SOP.

4.4 Water Bath - With ccvered top arnc Iape

water at 95°C.

4.5 BOD Bottles - Glass BOD bottles, 30CmL.
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5.0 REAGENTS AND STANDARDS
5.1. Reagents
Reagent grade chemicals (cocr better) shall ke used 1r 4. rste B
otherwise 1indicated, it 1s intended that all reagents sra.: confirm (o tre
specifications of the Committee on Analytical Reagenis I the v la
Chemical Society, where such specificaticns are ava:_avie, LLner QL@ aes na
be used, provided 1t is first ascertainecd tha: :-he reage! = f o= S e
nigh purity to permlt 1ts use wlthout lesseninyg e adodred, oI Lhe
determination.
5.1.1 Traceability. See the Reagent and S3Standarcs Traoriny  S3IF {on
instructions on ensuring traceability.
5.1.2 Metals-free reagent water. All refererces ! Pamdol  as' N :
refer to metals-free reagent water, defined a&as water Lnzl I €% L Cuntalrn
interferences at or abaove the reporting limit.
5.1.3 Aqua Regia. Fisher brand ACS Plias  JrAam- L IPUEE TES e
mercury must be less than or equal to 1 ug/L.
5.1.4 Potassium - Permanganate Solution (5% w/v). SN N o o ey
permanganate in 100ml of reagent water. Snelf 1:l«: 1 ,eza..
5.1.5 Potassium Permanganate Solution (0.5% w/v). Prepars z 1/10 diiuticon of
the 5% solution prepared in section 5.1.4. Shelf 1ife: Ur-+1 rarert =770
explres.
5.1.6 Sodium Chloride Hydroxylamine Hydrochloride Sclution.
sodium chloride and 12g of hydrosylamire mydr B0 0 e
water. Hydroxylamine sulfate may’ v SuLsLLl Ll e Lo L =S SO
hydrochloride. Shelf life: 1 year.
8.1.7 Stannous Chloride (1.1% solution w/v). Add T lg o oztzrr o ocue vlorilde v
10mL of reagent water. Slowly add 30mL -f consentraled fL.al.lliuoioc acad alid
then bring up to a final volume of 1L with reagent waler BT R A
suspension and must be stirred continually on & magnet. . 37 .7 l.atd daring

use. Shelf life: prepare fresh daily.
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5.2 Standards
The following standards are recommended fcor performing this procedare. The
use of alternative standards will be allowed as long as the analytical and
guality objectives of the SOP can be met. When 1lnstructions are givern on how

to prepare a specific volume of standard, larger or smaller wvalumes can be
prepared as needed. At least one of the standards snhould be NIST rfraceatie
where available.

5.2.1 Standard Logbooks. See the Reager:t and Standards Tracrinu SIP2 Loy
instructions on ensuring traceability.

4 eppend-rt o soretres. Tooon

5.2.2 Use of Volumetric Glassware. Standarcs
using class A volumetric glassware -r =za..cr
use disposable pipettes t©c- prepare standards.

musT oe prepared volumetrically
-
(O g

5.2.3 Standard Storage. Store all standerzs a' 1 o T et re CopA e
standards or spilking sclutions may De hefl L: up L. sl Mool Fwr cliabey
solutions may be kept until the manufactirers esxplirati-n date a&as 1:ng as
storage requirements for the sclution are I:llowed. Replace standaras s-oner

1f 1t 1is suspected tnat the standard has cegraded - r C.ncentratel.

)

Iv1l
1

5.2.4 Purchasing Standards. The recommenzsd sturces f rh
verification standards are listed in Table .

[$))

Table 2. Recommended Standard Sources
Calibration Standards

_Sccond Source Venficauon Standards

J U R |

: L
Analvte Vender / Catalog # Conc (ugml) | Vender: Catalog = ~Cone tugml)
Mercury CPI/ 4400-100033 1 oo . PESN9R00I | Lo
5.2.5 ~ Calibration Standards. The reczmmended concentrations Ior the
calibration standards are given 1in Table 3.
Table 3. Recommended Calibration Standards and CCVS/LCS L
Analyte Blank | Lol | Leval? Lovel 3 Lovel 4 Lol s COVSACS
i (ppm) (ppm) o (EQI_!_I_)_ . (ppriij . (_ppnl) . (ppriti
Mercury 0.0000 | 0.0005 0.0010 ' 2.0025 | 0.0030 ¢ G Gid0 o onzs
5.2.6 Second Source Verification Standard (CCVS/LCS). Thr.ciar.yr “ris = "Fe
second source verification standard is raferred v as ‘the JUvidsl. S0 e
CCVS/LCS must be prepared from different szandards ther. Lhose usScl ! Lt Sloal &
the calibration standards. See Table 2 for recommanded standard sources. The

2% ant S Yothe hran

CCV/LCSS must be prepared at a concentrati:Irn befwesn
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standard in the initial calibraticr curve. The recommended ~ .rnrertrat: . ns tor
each compound are given 1n Table 3.
5.2.7 MS/MSD spiking solution. It 1s reccmmended that M3/MSDs ne prepared
using the same standard that 1s used to prepars the CCVS/LTE. The reo rmmended

concentrations for each compound in the MS/MSD are the same &8 sn-wn f r rhe
CCVS/LCS in Table 3.

6.0 SAMFLE COLLECTICN, PRESERVATION ANI 2TCRACH

It is recommended that ncn-aguesus samples bhe ~-lle-~red n ~lems T.Aass
containers. The minimum sample amount regulred for &anai/sis 15 l@ss than |
gram. It 1s recommended that & +:2 dar -~ =sarmp e oo o o ’ el
Store all soil and waste samples refriqelazeu L A
collection until digesticr and ara..s1s.
The holding time for metals samp.es is 28 days frim tre date I samp.e
collection.

7.0 QUALITY CONTRO!
The following details the QC reguirements that apgcly to this arnalysis. Each
Quality Control 1Indicator (QCI) provides :irfrrma! i ceErtainina ! “her
method or individuai sample performance. Our gual s Ly IETGLQ10:+
data of known and documented quality.
7.1 Preparation Blank
7.1.1 Definition & Use of the Preparation Blank
For the purposes of this SOP the preparation blanb 1s definea as o .. L-Lluig
which 1s taken through the entlrs Zige3i_..n pL.ocoss. Climaguan e alsjemtaloowl
blanks are not performed on a s:lid matris hecause -f rtne difficulity 1in
finding a metals free solid matrix. The purphse t the 1reparat . o olars s
to demonstrate that tne entire ana.,liCa. Pr-oLe@8s, .. adaird Tl wiogs3t. Loata
analytical procedure, 1s free from scurces of contam.nar . ..+ 0 s teASIL,

the blank must be taken through the entire analytical process useg for the
assoclated samples, including digestion.

7.1.2 Frequency of the Preparation Blank

A preparation blank must be digested with €ach prepatal .. ta’ 0 L 1 salpies
or less. Analyze a preparation bklank with each ~al Fra e Tnen

before and after every tenth sample.

Property of TestAmerica Incorporated



Method: Mercury SW-846 7471A
Usage. Non-aqueous

SOP Revision Number 4

Date Revised: March 14, 2000
Page: 9 of 23

7.1.3 Criteria for the Preparation Blank

Evaluate the preparation blank for mercury. If mercury 1s present above the
reporting limit the blank 1s out of controcl.

7.1.4 Corrective Action for the Preparation Blank

If a preparation blank does not meet the ahave criteria, rrear et
concentration of tne bplank wversus the samples 1In Lhe &Sz.o.aldd plcia. o .
batch will need to be compared.

If the concentration =2
blank, the sample ¢
contamination.

cf the sample is greater than 10 times tne .eve. .r the
an be reported witn a "R flag ndicatinc  nlank

If the concentration I the sample 1s less than 1 times tne (&vel 1 Lhie
blank, the sample 1s :t.it -f contrzl and sroula bz ::-ﬁ:gee*cj. o o L
possible (i.e., lack cf sample cr holding time has expired: vhe =sary s moast Fo
reported with a “B” flag indicating klanhk cintam:ran:..:.

Clean samples withoul rits can be reported Witr o0 © .auiln;

In all cases the amzuirt 2etected o wne Llanin . L.

report and the source =f cantaminatiaon sh.uld oe odent 1o Lol e

prevent the problem from continuing.

7.1.5 Documentation for the Preparation Blank

All hits above the rec:zrting limit must ce clearly naicater noLne raw data.
All preparaticn blanks should be filed in a manrer ornat W' .| &S v et e
can be easily retrievezs and referenced t  all ass ialon Sampooo-,

7.2 Laboratory Control Sample (CCVS/LCS)

7.2.1 Definition & Use of the CCVS/LCS

The CCVS/LCS is a spike performed in the BOD bottle. Plem—ague: s [L0Fs are 0
performed in a solid matrix because f the ZLf0i_oln, oo LondLig o Dula.n lioc
solid matrix. The v_nuentratldn of the CCVS/LCTS nust e 22+ wo L.- .1 ile
maximum of the calibration range. CCVS/LCSs are carrieg through the entire
analytical process that any of the assoclated samples J. Lhr;qqn, Lnlougdng
digestion. The standard used to spike the CCVS/LTS must ne roq a d.rierans

source or a different l1ct number than the calibtrari.n stanlaras.

For the purposes of this SOP, the CCVS/ILTT Folfrlle o0 e o
requirements for the CTIVS, the LT3, ano Lrnz 703
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7.2.2 Frequency of the CCVS/LCS
A CCVS/LCS must be digested with each preparation patcn of 1lU sampies or iess.

Rnalyze a CCVS/LCS immediately following every ca.librat.non curve, and ther
before and after every tenth sample.

7.2.3 Criteria for the CCVS/LCS

CCVS/LCS results must meet the «criteria giver .n Attachment f Tre
statistical criteria in Attachment A must meet or exceed 90+ - 110+ recovery.
7.2.4 Corrective Action for the CCVS/LCS

If a CCVS/LCS fails criteria as described above, suspend trne aral sis &ar:
lmmediately re-analyze the CCVS/LCS snce. It Tne re-ana. vsis S oo
then sample arnalvsis ma, IZInTinue. LE oLt re-aral sl S P
analysis must STOC &nrd Corrective actlan Mmust e ta-er &z Jdes.rivel &, .w.
Determine the cause and correct the przobliem. Tw> Zonsedullive passing
CCV3/LCSs must be analyzed (i.e., no samples cr Cis .0 Lelweel. .1 «.>w a lwa
ICAL must be analyzed. All samples since the last ir lontool JIVE/LIS hust e
re-digested and/or re-analyzed. Re-digestion 3 requlien A T
determined to be with the dlgestian. It this 43 @ ' 1 3~ .10 e
sample or holding <©ime nas euxpired:, rne <A - e o
indicating that the LCS is out <¢f control.

7.2.5 Documentation for the CCVS/LCS

The percent recovery -r percent differerce 5h. L. vo Fuilfial oo 0 00 o abaw
report. The CCVS/LCS snocuaxd be filed 1rm a marney trat Wi, . omsire ' A of
easlly retrieved and referenced to all the ass-~1a~ad sampias. Tre 1P marcer
of the standard used toc spike the CCVS/LCS snould be recorded inn Lne melals

prep logbook and on the raw data.

7.3 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

7.3.1 Definition & Use of MS/MSD

The purpose of the M3/MSD is to confirm that the matrix being anairyied 1s not

interfering with the recovery of mercury. MS/MSPs are defined as splked
client samples. Select samples to be spiked an a r.tating basis Ir.m among
various client samples, waste streams, and <ther appli-able ircavi-ns. MSE/MSDs
are carried through the same analytical processes that the urspiked natlve
sample goces through, including digestion. MS/MSD data alcone carn U be ased w.

e . b

=1 - -

evaluate the precision and accuracy «<f individual =amples ol ey’
sample chosen for the MS/MSD analysis. MS/MSDs <ar al=- <aveos o
long term precisicon and accuracy ol Lne nelfood.
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7.3.2 Frequency of MS/MSD

th
n~
(@]

A MS/MSD must be digested with every group samples <r <oncée per day,

whichever comes first.

(@]

7.3.3 Criteria for MS/MSD

Calculate the RPD and percent recovery. The MS/MSDs mus: meet The ~r:-erija 1n
Attachment B.

7.3.4 Corrective Action for MS/MSD

No action is taken on cut of control MS/MST aara 3l ne - Mada D A
batch. However, the data may be used 1n Z niun~ . 7 w'in Cner YT A
determine the need f:r gualifying the ern..rd oa°

If the M3/MSD data 1s outside acceptance limi:ts, <
the CCVS/LCS. If the CCVS/LCS 1s in contrcl, tns pr-o
the preparation batch is in control. However, & p.ltential pr.tisn ©xlsts wilh
thie sample that was spiked.

The corresponding unsp:rked native sample mus:t ke flagges witr Lne "MEY Tlag ¢
indicate that the MS/MSC was o<ut of Cuontril oot Trarn s oL s
control.

If the MS/MSD set 1s ocutside RPD limits & potentlal probiem exisls w.ti 3ampgl=
compositicon. The corresponding unsplhed native sampls 50 - D lay '
“p” flag to indicate that the MS/MSD fa:lex RED Tt e,

If the native sample 1s high in metals, Lle B N TR S N s
require dilution to the polntl that the sSping amownl heolmes s odnol el L
the MS/MSD requires dilution to the point that the expecteg amount 1n the
diluted aliquot would be less than the repcrting Limi{, regiri Lné LroSuil as
"diluted out" and flag with the "D" flag. For emample, consiaer a MS/MSE
that 1s spiked at 50 ug/L with a repeorting Iim:it =f 7 ugrsi. L 1 O U
of the MS/MSD would then result 1n an emxpecrsd ¢ n-er ra' @ = A S IR
sample of 2 ug/L (plus the level in the rat e Sy 170, a0 o

reported. While a 1/50 dilution would be reprrted as "ol dlea L

7.3.5 Documentation for the MS/MSD

The RPD and percent difference should be summarized :r a ta
MS/MSD should be filed in a manner that will ensure 17 can be
and referenced to the associated samples. The srandard 107 r umbe:
standard used to spike the MS/MSD should be recz.orded 1 the n#8lais prep
logbook.

bie ©r vreprt. Tne
zas: .y rartrieved
€ ke
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7.4 Reporting Limit Verification Standard (RLVS)

7.4.1 Definition & Use of RLVS

The Reporting Limit Verification Standard (RLVS) provides nformation
regarding instrument performance at the reporting limit. The concentration <f
the RLVS must be at or below the reporting limit.

7.4.2 Frequency of RLVS

Analyze this standard after performing instrument calibratic
it may be possible to incorporate the RLVS intc tne calibrat

n. Tr s>me cases,
1on curve.
7.4.3 Criteria for RLVS

Acceptance criteria reguires the percent recovery L o0c w.tin.n -.-= e
true value.

7.4.4 Corrective Action for RLVS

An out of control RLYS i1ndlcates an lmproperly prepares stangars .t poltenlia.s
problems with the calibration curve. If tne RLVS 13 Loo 1yl ULl sali.cs alc
less than the client repcrting iimit, then datae (5 J.rnsuidererd o =21 Lall. & &2
can be reported. Otherwise re-analyze the RLVS . rnflrn e . 4 ntr
result. If the RLVS is still out of control, identify and correct Lhe scurce
of the problem. Re-calibrate and re-analvze the affecred samples.

7.4.5 Documentation for RLVS
Record the percent recover, and the ID rumber ¢ re FIUYT om0 tro Caa tal

7.5 Reagent Blank.

Not Applicable - Preparatlcocn blanks are used in place of reagent L.anrs whe
performing non-agueocus mercury analysis. For the purprses ~f th.e 77 F e
QC 1s brought through the digestion procedure.

7.6 Linear Dynamic Range (LDR) Study.

7.6.1 Definition and Use of the LDR

The LDR 1is defined as the concentraticn range  ver whioorn 7 e
calibration remains linear. The LDR is determined b. anal. .53 «.7° .
higher standard concentratiaons f(at  leas' farve v 77 by by A '

exceeds the criteria given below.

7.6.2 Frequency of LDR
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A LDR study must be performed during instrument validaticn pricr ©~ runninrg

client samples. For those analytes that pericdically appr.ach the uppelr L.nlil
of the range, the range should be verified every six months. The LDOF shall
also be wverified whenever a significant change 1s made (. the meuf..d, tnc

instrument, or the operating conditions.

7.6.3 Criteria for LDR

Determine the upper limit of the linear dyhalni. rea.je £ alm L
successively higher standards until the observed percent recovery 1s not
within ©°20% - 110* of the true value. The standard leve® 1ust hel-w the ane

that fails 1is the upper iimit of the linear dyramic rarge.

ng & stargard ar the derarmined

-
e oot b S g a1~ WLt

The LDR can be subsequently verified by analy
LDR concentration. If the <opserved percent v
30 - 110~ of the true value, then the LD~v ,s =

)

7.6.4 Corrective Action for LDR

By definition the LDR I1s the standard level us' besi w " o T -
therefore there 1s nc applicakle correztive alt. PR A S T
determine the LDR.

' I
. S

If recovery criter: is nol met during an allemuL S
determined LDR, the LDR 1s 1lnvalidated and a rew LDR scudv must he porr:rred
to determine the new upper limit of the linear dynamic ranae.

7.6.5 Documentation of LDR

The LDR {and any sutsequent veriflcations Z.ne . i ik - . Lk = L

a manner that will ensure that it can be sasily retrieved 1 'ne =hia. s, te

ID number of the LDR standard must be rec.rgex .1 LLe ldw Jdala.

7.7 Initial Calibration Curve (ICAL)

7.7.1 Definition & Use of the Initial Calibration Curve

The purpose of the ICAL 1s to relate dzte-~r v peRpoEs <ary

concentration. It alsc provides a way o0 ver:tying tna' aeblc N P

over a predetermined concentration range, can ke rcredicrtec usling a&

mathematical equation. If the response wers errat:c, there would pe no
Woiuid Nttt pass.

accurate way to relate response to concentraticn and the curve
The minimum of a blank and five standards are reguireo t
calibration. The initial calibration curve will be used t©~ guant

and QCIs.

SonmSTraTL nne
itare samplas
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The 1initial calibration curve for non-agueous mercury analys.s is ©orought
through the entire process wused for samples, including the digesticn
procedure.

7.7.2 Frequency of the Initial Calibration Curve

An initial calibration curve must be analyzed daily. It nay also reea Lo bpe
re-analyzed during the corrective action process when analvtical ¢C tails te
meet acceptance criteria (such as the CCVS/LCS cor reagert rlank

7.7.3 Criteria for the Initial Calibration Curve
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The correlation coefficient must be .3
calibration curve to be acceptable.

7.7.4 Corrective Action for the ICAL

Since the initial calibration curve is used t~- calculate results, an analyre
cannot be reported until the above criteria is me:. =

corrective actions and re-analyze the initial calibrat:on surve aling with any
samples or QC that were analyzed using the zut of controal <al:ibration.

g: Frrp -~he mofassary

7.7.5 Documentation for the ICAL
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The correlation ccefficient should be summarized 1n & ©arc LED .
ICRL should be filed 1n a manner that will ersure i1t Zan ce& easi., retrieve
and referenced to all associated samples. Rezord rhe arardar: '
the ICAL standards on the raw data

e

]
T
n

7.8 Initial Calibration Verification Standard (ICVS)

See CCVS/LCS.

7.9 Continuing Calibration Verification Standard (CCVS)

See CCVS/LCS.

7.10 Method Detection Limit (MDL) Study.

A MDL study must be done during initial method validaticon and then 1t must be
verified annually. If the analytical method 1s changed, & new MLL sluay must
be performed. MDLs must be brought through the entire analyn:ca: prncess
including digestion. Follow the Procedure for Detecticon Limit Studies SOP
when performing and evaluating the MDL study.

7.11 Method Validation Study (MVS).

7.11.1 Definition & Use of MVS

Property of TestAmerica Incorporated
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The purpose of the MVS 1s to verify that the method can generate precise an

-

accurate analytical data. The MVS consists of four replicate spikes that ar

brought through the entire analytical process including digesticn. Non-ague. .s
LCSs are not performed in a solid matrix because of the difficulty 1in fingornz
a metals free solid matrix. MVSs should be spiked at approximare. s 17 roivas
the calculated MDL. The standards used L2 prepare Lne MUI must wve Lo oz
different source cr a different lot number tharn the standards ussn LSl -
the initial calibration curve. MVSs are used to validate new analysts and new

instruments, and to wvalidate <changes 1n the analytical eguipment
techniques.

7.11.2 Frequency of MVSs

A set of method wvalidatlon samples must e aralyied, &L .east il..w, L, =
analyst performing this method. A sel <! meln2a vVa. . dat .o SAnn Leewn s
analyzed on each instrument that will &te wusec @ n©oar? o rm s et
However, each ana:yst dces nct have L. znai,..& - == SRR :
samples on every 1instrument. Method wairidat . i rous™ o et
significant change in the method or L1nSLrumentatlin .x Ifawte Wi ! R R

the previous MVS t: tecome 1invalidated.

7.11.3 Criteria for MVS

The average percent reccvery must be withirn £2+ - 123- oI Lre true value 2
the 3RSD must be less then or equal to 20-.

7.11.4 Corrective Action for MVS

If a MVS fails tc pass the criteria Lnn -27 S . ; -
identified and corrected. If the pruoiein 1s Lwe.aloed 1. Live  ols L oaiwlilg
analyze the MVS after correcting the problem. If the proclem 1s relatec

digestion, re-digest and then re-analyze the MVI after fixing the probtlern.
acceptable MVS must be performed prior tz analvyIing samples.

7.11.5 Documentation for MVS

OCne method wvalidation study may serve severa. puro~ses noidud na ans. =
training, method wvalidation, and instrumert ~va.idacvion. Tne MU0 sl Lw
filed in a manner that will insure that they zan be easi!,. 't gm0 =
intended purposes. The ID number <f the standa:d used s Jhe Ui MU0 ol
documented in the metals prep l:zgb.. .

7.12 Analyst Certification

This method 1s restricted to use by, ot Urmac: "he Sipe! Joso o T atial o F
trained in the use of the FIMS as a gqualitative and guant:tative toxl. Prior

Property of TestAmerica Incorporated
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to performing this analysis, each analyst must successfully oimp
reguirements detailed in the Analyst Cert:ification SOP.

8.0 PROCEDURE

8.1 Sample preparation

8.1.1 Transfer three 0.2 g portions of sample (three aliguots cof sample from
different areas of the jar: to a single 300mL BOD bottle. The intenl here .s
to ensure the sample aliquots are as representative of the entire sample as
possible.

8.1.2 Add 5mL of reagent water and 5SmL -f azua regisa.

8.1.3 Add 50mL of reagent water ana 1> mlL Zf 5- piiassiuln Lerranganate
sclution to each samples bottle. Heat :1r. _ne wate: Lo o : ST
minutes.

8.1.4 cCaution: Perform this step under a hood as Cl, may be evolved. ..
to cool and add 50 mL of reagent water. Thern &ad¢ eml LI SIl..l Jrooolalg

nydroxylamine hydrochloride to reduce the excess permanganatl &.

8.1.5 Add an additional 50ul of the 0.5- potassium permarcanare. [re samp.e
is now ready to be transferred to the aut»samp.er for anal.

=1

8.2 Analytical Preparations.

£.2.1 Prior to beginning analysils, set up tne o w 7 et 0 - et = e
to the manufacturer's 1instructions. The &na. . L..a. waa.w.wlgil. .-o . .zl 3
253.7 nm. Allow the zinstrument to warm up for at least one niJur priir to
analysis.

£.2.2 Refer to Table 4 for the instrument operating conditions. Jhanges t.
this programming must be approved by the laciratir, maragement =na  uellii )
Assurance Coordinator. Certain changes (rn programming « .34 reu..re rYeres’

demonstration of capability studies.

Table 4. Instrument OpcratmgLCondltlons

Integration Time 20 ]
Data Processing Peak Height, Smoctring: |
0.5 sec or 19 poants
Lamp HCL or EDL B
SIit (nm) 0.7 (Low or Alt) I
Wavelength (nm) 253.7 ) j
Cell Temperature 100°C ]

Property of TestAmerica Incorporated
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| Carrier Solution | 3% (v/v) HC1 |
[ Reducing Agent [1.1- SnCl- in 3% (v/v) HCLl]
| Carrier flow 70 ~ 100 mL/min ]

8.3 Replicate Measurements

For the purposes of this test, all analyses are perf vr=d @ o 1o

results are averaged. For all standards (calibrat::: staraards, UL -
LDRs, etc.) the two replicate runs must agree within - R3IC. M. HEIT ilter.
1s used for blank results tecause <f the hizk v T
analyte 1s present. For all other runs inc ]
MVS, MDL, etc.) and tne RLVS the twoc repl:c

* . o Som e
DU : san

If the above criteria :s not met, re-ara..s:s = & <
matrices may require dilution 1n order tc tne replicate i
control. When diluticn 1s regquired the reporting limits will have to te
accordingly. Flag the sample results with the "M:X" flag r- irdi-are
dilution was required due to the sample matri:.

In all cases the average result from the replita's “22< 00 0~ 0 s
for reporting and evaluating QC.

8.4 Instrument Maintenance

B.4.1 At the end oI each day all tubing st-uld oo 70 (=hed Lo b roager 0 wa' =
and then air.

§.4.2 Release the pump tension on all tubing wnern Ty D0 v o Lren

8.5 Initial Calibration Curve

The initial calibraticn curve consists -5 a4 mir o« o LA T
standards analyzed at different concentrations. Zest. . . Dt otierl el e
the definiticn, frequency, c¢riteria, <¢orrectilve &I71:In, and  d7--umer at 1o
required for the 1nitial zalibratisn cur-e.

8.5.1 Calibration Technique. The .nl, “aliDrat. @ =il iaws Aol Lal. LE
used for this method is & linear calibration whicn s rnot forced through Cerc.

8.5.2 Calibration and CCVS/LCS. Spike a series =f BOD portles with tne

appropriate amount mercury for each callbration tandard and the CCVS/LCS.
The volume of spike used will create a slight disc e;anf: croothe firnal oo lure
of the standard and therefore the maxlnum Sgrh.nig  ume 5.0 wet o= T :

spiking volume of ImL will result in less ‘hat o . B
If a higher concentration standard is needed, start with a mIre <incentrated
spiking solution. After spiking the BOD battles, process the standards as in
sections 8.1.2 through €.1.5 (including digest.cn.

Property of TestAmerica Incorporated
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8.5.3 Quantitation With The ICAL. In all zases the calibration curve is used
to quantify samples and QCIs. An initia. calibration cdrve must be analyzed
and evaluated before any hit for that analyte can be guantitated.

8.5.4 Analysis of ICAL. The ICAL must ce analyzed under the same [ _ndifi.ns
that will be used to analyze samples.

8.5.5 Calibration Verification. The CCVS/LCS must be analyvzed tc wverify that
the calibration remains valid over the course <-f the zay. Analyoe

CCVS/LCS using the same prccedures used f:r tha TCZAL. ~IVE 7S
to the same procedure used for samples, :
for the frequency, criteria and ccrrect:ve

8.6 Rinse Time (Rinse Blank).

Rinse the system with reagent water pricr t2 the arals s A

rinse time will ke c<ne minute. This :i:s scretimes referren ° EE N S
blank. Shorter rinse times may be validated using the f.l.w.rg pr seodre
hspire a standard contalning each element =7, & o .70

established LDR. The aspiration time for s Starniar @o=r L 0 e 5 et s
the normal sample analysis period. AfL2r @il .ty Ll ~lalidal ., 3lia.,oT
series of reagent blanks at desired intervals. Tne length -f time reguired to
reduce the analyte signals toc within a factor <f I times tne &stapl:shed MDL
is noted. This time 1s then used as the rinimim reguirea rinse pev: o,
Document the rinse time study and file v = | =a': n “har At Pe asi
retrieved for future reference.

B.7 Sample Analysis

8.7.1 Instrument Reagents. Prepare tre strapm s~ 0 rids < Tar oo 5s
indicated in section 5.1. Feed this rsszger: o C I ' R
bottle on the instrument.

B.7.2 Sample Analysis. Each analytica! zar-n ~ar --rv3:- oy v 77 =avpias,
See section 1.1 for a more detaiied detf:irmi-o.r At .o ral

8.7.3 Preparation Blanks. Preparatlion c_.zaninig must oo Sl oie O Pie male
digestion procedures used on the samp:es S@IUlohis S.1.2 "l 2200 7. . -~
preparation blank must be digested with each preparat:~n barch., ArnalyIie 3
preparation blank with each calibration curve, and then pef-re ana alTer every

tenth sample.

8.7.4 Matrix Spike and Matrix Spike Duplicate (MS/MSD). A M3S/MST must be
included with every group of 20 samples 3r ance per da,, wnichever comes
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first. MS/MSDs must be subjected to the same digestion procedures used on
the samples (sections 8.1.2 through €.1.5).
9.0 CALCULATIONS/DATA REDUCTION ANL INTER-RETAT . ON
9.1 Qualitative analysis
The first step in evaluating the data is gualitative aralysis. [ualitative
interpretation involves 1identifying the sgpeciiic analytes “hnar are present.
Analyte 1identification 1s based wupon sbservea sample abs:irbence at  thre
specified wavelength.
9.2 Quantitative analysis
The second step 1n evaluat:ng data 1s guaniitatl.ve al.a. . o= At at
1s performed using ths initial calibrati:zr cur.=
9.2.1 Calculations. Use the average result from the rep..cal=s 17 & nson
perform all calculations. Calculate ¢the .coincentral:ion i LS salip.e&  as
follows:
_ (Cir= iV y
Concentration (ug/g <-r mg/Kg) = --------
W
where:
C = The concentration result repir.e2 ©y Lhe .nstiars S

V¢ = Final volume of digestate (in 1l:
w .

i = Total weight of sample used (in

ters) .
grams; .
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9.2.2 Calculating the True Value of Spikes. The fcolicwing eguatl.ns must be
used to calculate the true concentration of an analyte in a MVS or matrix

spilke.

SPIKE CONCENTRATION (TRUE VALUE) IN SOIL

™

Spike concentration (true value) in So1l (ug/g; = ---

W

Where:

M. = The mass of analvte {(in ug) spiked Znro Utrhe sam:.&

W, = Initia: weignt of sample or QCIl :woiume d;geste: 07 arar-.

For QCIs assume a nominal weight 2f J.-= grams.
9.2.3 Calculating Relative Percent Difference (RPD) . URe rhe F-llwing
equation to calculzte RPD zn MS/MSDs:
(A - 3)
RPD =| -----~- ¥ 100
c
Where: A = MS result (in concentration NOT gercent reowver. .
B = MSD result (in concentraticn NOT percent . ol
C = Average of the MS and MSD resuitls
9.2.4 Calculating Percent Relative Standard Deviation (%RSD). Use e
average and the standard deviation Lo "&lculare oo o Pl e ST aEnaE o
deviation (%RSD) according to the following equatl.n:
standard deviation
tRSD = —-—----—--m--m-—m X 100
average

9.2.5 Dilutions. Dilution 1s required :f any sample exceeds the upper .imit
of calibration. Compare diluted results with the results 2f the <riginal

analysls to verify that the results seem reascnable befrre rep.rtinig.

9.3 Reporting of Results.

9.3.1 Significant Figures. Report all results to two signiticant tigures
except for MS/MSDs which are reported tc three significant fraures.

10.0 METHOD PEREFORMANLTH
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Laboratory performance criteria for both precisicn and av.drady are 0 woden
in section 7 of this SOP. 'These limits are defined by tne methoa and requireg
to demonstrate initial method performance. The most recent methid vaildatian

and detection limit studies are kept on file in the laciratcry and can Ce
provided upon request.

Further, ongoing CCVS/LCS and MS/MSD limits are provided in the attachments to
this SOP. These limits were developed through the statistical evaiuation ~f
QC recoveries.

Sl POLIIIY Do ot -

It is TestAmerica’s policy to evaluate each method and look for opportunities
to minimize waste generated (i.e., examlne recycling opiil-ns, ~rdering
rrrrr I

chemicals based on guantity needed, preparan..r [ ‘&aygenis Casad up.
anticipated usage and reagent stability).

12.0 WASTE MANAGEMENT

Laboratory waste management practlces are  _.iade. “oi . o> .oss A o
appropriate rules and regulations. Excess reagents, =amgies &anid Mo g "ess
wastes are disposed of in an accepted mannesr. Wasta ! am R A
land disposal restrictions are followed. Waste d. v fLves  ars
incorporated by reference to the Waste Disposa:. SLF.

13.0 REFERENCES
13.1 Perkin Elmer Method 245.1: Determinati~n - Merour, 105 rirtor .l Wate:l

and Wastewater by Flow Injecticn AT A=
Technique), Perkin Elmer 1992.

13.2 Test Methods for Evaluating Solid Waste, Zrd Eoit:on.
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14.0 METHOD DEVIATIONS

Deviations from the referenced Methods and IL Part 186 (NELAC) requirements
are as follows:

14.1 NELAC does not allow extrapolation of results either below or above the

calibration curve. This SOP allows extrapolation <f the results belzcw the
lowest point of the curve,. However, this S0P requlres tne ans!s:s =i 3
Reporting Limit Verification Standard (RLVS) &at 2r beliw tne reg.:' .o lim:

to verify the accuracy of low level results.

14.2 This SOP does not require IDL determinations. LIl netermirariins
relating to sensitivity are perfcrmed using trne MDD pvr cedi-s

14.3 Section 7.1 o¢f Method 7471R reguires thar 5% ml  § reansrs watEr os
added to the digestate prior to analysis. This aopears * o 1 o ST

compensate for a different £final volume In the sampies versus Lne flalilards.
The method only states t©<s add 50 mL :tf reagen: warer T S arTia s T
digestates but has vou add an extra 5 mi. Zf reauer! wal-: T STl s
prior to digestion. The procedure in this S0F only a5 7 0 a0 ol Coreaas
water to be added to the digestates from botn standards an =S3nm oF TN
creates a slight discrepancy between the final vclume <2f stancards versus

-

samples but the total error is less than 2-

14 .4 Section 5.4 of Methad 7471A states trat a 17 < f foosrmant -
chloride can be substituted for the stannous s.ilale =...° . 0. Nt .o
are given on how t< prepare the 10 stanncus Troo0ias S 0L Terw S

incorporates the use of a 1.1- W/V Stann.uds ri. (. ae =~ .0, Lol A

in a 3*» hydrochloric acid matrix.

[P R B as

14.5 Section 7.1 of Method 7471A requires that the samplo= De
for 2 minutes after the additicon of agua regia. TrRis .Qal.tild Slop 25 It
included in this SCP.

14.6 Section 7.1 of Method 7471AR states that after the 37 minute Jdijesticr,
6mL of sodium chloride hydroxlyamine sulifate 1s added t. r&ducs !ne e-0&8s
permanganate. Then 55mL of reagent water is added followed oy the addatiorn oF
stanncus sulfate (or stannous chloride). This SUF Lhanag-~ e roaes Cothese
steps around as follows. First 33ml oi reayell walel .o awdos = @
55mL). Then 6mL cf sodium chloride hydrzrlyamine suifate 1s adden. Trrs SOF
incorporates an extra step where an additi~na. =oal ot S 1o Aass
permanganate 1s added after the addiri. v ¥ v = 0 o0 e o L al
sulfate.

14.7 Section 8 of Method 7471A refers the user tc Secticrn € f Metnod T000A
for quality control. Section 8.4 of Method 7000AR requires that M3/MSCs tbe
performed "with each analytical batch". However, the method dces not define
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exactly what 1s meant by an analytical batch. This SOP reguires a MS/MSD
daily or with every 20 samples, whichever comes first.

14.8 Section 8.6 of Method 7000A reguires a serial diluti:n test
for at least one sample in each analytical batan. Trn.os 310 J.e= o0 e
serial dilution test.

PR
14.9 Section 8.6.2 of Method 7000A requires that post digestion spikes
be performed when MS or MSDs fail recovery crilteria. If the

(recovery test)
criteria, section &.7 2f Merthad

post digestion spike does not meet recovery

7000A reguires the use of MSA to calculate results. This 97P d-es n-r requivre

post digestion spikes cr the use o<of MSA. I8 MS r M3 ros.its ot at -
the data fcr the sample that was sp:hed 1s flaggeud.

control,
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- Attachment A: Mercury SOP
Date: February 6, 2000

Page 1 of 1
- Attachment A
B Metals - Mercury LCS Criteria
- Drinking Water* Agqueous (GW & WW) * Non-aqueous *
Mercury 91.2% - 108.5% 80.0% - 120.0% ° 80.0% - 120.0% 2

1. Statistical limits developed 2/1/00.
2. Not enough data was available to develop limits, therefore the method fimits are used.

3. Statistical limits did not meet or exceed methed requirements, therefore the tighter limits from the method are used.

- QA Approval/Date:

- wﬁwl@_@m

Analyst Signature/Date:

M / afl/ff/ﬂo | /

\]m&)méﬁ \\D&U\\BL e |
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Attachment B: Mercury SOP
Date: February 6, 2000
Page 1 of 1

Attachment B |
Metals - Mercury MS/MSD Criteria

Drinking Water * Aqueous (GW & WW) ! Non-aqueous '
Percent Recovery RPD Percent Recovery RPD Percent Recovery RPD

Mercury 78.7%-1206% <20.0° 75.0%-125.0%3 <200°% 75.0%-1250%% <20.02

1. Statistical limits developed 2/1/0Q.
2. Not enough data was available to develop limits, therefare the method limits are used.

3. Statistical limits did not meet or exceed method requirements, therefore the tighter limits from the method are used.

QA Approval/Date:

@- QQ@ loan & ! H“[Qo

Analyst Signature/Date:

= ,.—/ZT/ / //?’/24 /
/ 7

Mgy ax A \ 1 Qlpte0 /
s nwé/ LJ{/@(% 210/ 00 .y
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Standard Operating Procedure
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SOP REVIEW

I have read and reviewed this SOP for accuracy with actual
laboratory procedures. I understand and agree to follow the
procedures 1in this SOP. 1 acknowledge that any deviations from

the SOP must be approved by management in writing unless
otherwise indicated in the SOP.

Print Name Signature Date

Kooz PDpew ~Frpeck M@é&i&é) 26 /77
Kutre Taurtsl] K JAenkicld 74100
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1. Introduction and Scope

1.1. General

1.1, This method is used to measure the pH of soil, and waste
samples. Wastes may be solids, sludges or nonaqueous liquids.
If water is present it must constitute less than 20% of the total
volume of sample.

1.2. Definitions
EPA: means the United States Environmental Protection Agency.
NIST: The United States Department of Commerce, Technology

Administration, National 1Institute of Standards and Technology
same instrument.

Quality Control Indicators (QCIs) - A general term used to refer
to blanks, duplicates, etc...

Second Source: means a different vendor or manufacturer, or
different lots of the same vendor or manufacturer.

Wastes: Wastes are considered solids, sludges, or non-agqueous
wastes.

2. Summary of Method

The pH of the sample is determined electrometrically using a
combination electrode with automatic temperature compensation.
The measuring device is calibrated using a series of standard
solutions of known pH. The sample is mixed with reagent water,
and the pH of the resulting agueous mixture is measured.

3. Safety
Employees should comply with all safety policies as presented in
the Safety Manual. Each employee is directly responsible for
complete awareness of all health hazards associated with every
chemical that he/she uses. The employee must be aware of these
hazards, and all associated protective wear and spill clean up

procedures prior to the use of any chemical. This information
can be obtained by reviewing the applicable material safety data
sheet (MSDS) . The bottle lakels also provide important
information that must be noted. If you have any questions
consult your supervisor or safety officer.
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Personnel performing this procedure may be working with
flammables, poisons, toxins, carcinogens, teratogens, mutagens,
and biohazards. 1In particular, approved gloves, safety glasses,
and lab coats must be worn. In addition to other measures
prescribed by the division, solvents must be handled in
ventilated hoods. It should be noted that samples must be
handled with as much (or more) care as any of the materials used
in this method due to the unknown nature of their composition.

4. Apparatus and Materials

4.1. Apparatus

The following apparatus 1is recommended for performing this
procedure. Equivalent items can be used, 1if with their use, the
analytical and QA/QC reguirements in this SOP can be met.

4.1.1. Oricn Model 410A or Accumet 25
4.1.2. Magnetic stirrer and Teflon-ccated stirring bar.
4.1.3. Thermometer or temperaturé sensor for automatic

compensation (recommended model has this feature.)
4.1.4. Disposable beaker cups
4.1.5 Top-Loading Balance, capable of weighing to 0.1 g.

4.2 Reagents

The following reagents are required to perform this procedure.
When 1instructions are given on how to prepare a specific volume
of a reagent, larger or smaller volumes can be prepared as needed
so long as the final concentrations remain the same. Any other
deviation from the reagents listed 1in this SOP could be
detrimental to the guality of the data produced. Such deviations
would have to be approved and documented in the SOP. All
reagents must be properly labeled with the reagent identification
and date received, expiration date, initials of the analyst, and
applicable safety information.

4.2.1. Reagent Traceability. With the exception of deionized
water, traceability of the following reagents must be documented
as described in the "Standards/Reagents Documentation And

Tracking" SOP.

4.2.2. Deionized water. Prepare by passing water through a
mixed bed of cation and anion exchange resins or an equivalent
source. Use deionized water for the preparation of all reagents,
calibration standards, and dilution water. Deionized water is
needed for rinsing the electrode.
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4.2.3. Hydrochloric acid (1:10). Pour approximately 800 mL of
deionized water into a 1 L volumetric flask. Add 100 mL of
concentrated hydrochloric acid. Dilute te mark with deionized

water. This reagent is only needed for cleaning the electrode
and the acid strength 1s not particularly critical so long as it
is close to 1:10. For example, 1N HCl could be used instead of

1:10 HCl. Shelf life = 1 year.

4.3 Standards Preparation

The following standards are recommended for performing this

procedure. The use of alternative standards will be allowed as
long as the analytical and quality control objectives of the
method can be met. When instructions are given on how to prepare

a specific volume of standard, larger or smaller volumes can be
prepared as needed. Standards must be NIST or EPA traceable when
available.

4.3.1. Standard Traceability. See the "Standards/Reagents
Documentation And Tracking" SOP for instructions on ensuring
traceability.

4.3.2. Standard Storage. The . original (purchased) Dbuffer
solution 1s good until the expiration date provided by the
manufacturer or a year from the date of purchase, whichever comes
first. If an aliguot of the buffer solution is put into another
bottle, the aliquot is good for one month. Aliguots of buffer
solution that were analyzed (i.e., such as to calibrate or to
check «calibration) should be discarded imnediately after use.
NEVER put anything, including the pH electrode, into the original
standards bottles.

4.3.3. Calibration Standards. Buffer scolutions having pH of
4.00, 7.00, and 10.00 are used for routine <calibration and
calibration verification. Additional buffer solutions having a
pH of 2.00 and 12.00 are necessary when samples are not bracketed
by the normal calibration range. Colored solutions are available
in bulk and are convenient to our application.

4.3.4. Initial cCalibration Verification Standard (ICVS). The
IcVS 1is a second source standard used to ensure the validity of
the calibration buffers/standards. A second source buffer

solution at pH 7.40 is available for confirming calibration.
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5. Interferences

5.1. The glass electrode, in general, is not subject to solution
interferences from color, turbidity, colloidal matter, oxidants,
reductants, or high salinity.

5.2. At the 1low and high ends of the pH scale, the standard
glass pH electrode does not perform accurately. Specialty
electrodes are available from some manufacturers. At pH greater
than 10, sodium affects pH, yielding an erroneously low result,.
At pH less than 1, a standard glass electrode will vyield
erroneocusly high wvalues. An appropriate electrode for wuse in
these pH ranges wiil specify low sodium error for high alkalinity
and a membrane feature for low pH readings.

5.3. Coatings of oily material or particulate matter can impair
electrode response. These coatings can usually be removed by
gentle wiping or detergent washing, followed by rinsing with
distilled water. An additional treatment with 0.1N hydrochloric
acid or methanol may be necessary to remove any remaining film.

5.4. Temperature effects on the electrometric determination of
pH arise from two sources. The first is caused by the change in
electrode output at various temperatures. This interference can
pe controlled with instruments having temnperature compensation or
by calibrating the electrode-instrunent system at the temperature

of the samples. The second source of temperature effects is the
change of pH due to changes in the sample as the temperature
changes. This error is sample-dependent and cannot be

controlled. It should, therefore, be noted by recording both the
pH and temperature at the time of analysis.

5.5. The general application of the pH paper test is to dip a
portion of the sample onto a pH test strip and comparing the
color indicator bands to the reference chart translating color
responses to pH values. The pH paper method is more susceptible
to interferences than the electrode method.

5.6. The pH paper method is not a sSupstitute for the electrode
method except in those cases in which the sample will adversely
affect or damage the electrode. Use the pH paper method only for
oilly organic materials, inks, paints and spot tests for complete
unknowns prior to applying the electrode.
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6. Analytical Procedure

6.1. Sample Collection, Preservation, and Handling

6.1.1.  Samples must be measured as soon as possible after
collection. Maximum sample holding time is 7 days from sample
receipt.

6.1.2. No preservative is required. Samples should be kept cool
(4"C) during transportation to the lab.

6.2. pH Meter Operation and Maintenance.

6.2.1. Operation. Because of the wide variety of pH meters and

accessories, detailed operating procedures are not 1incorporated
into this SOP, see Attachments. Each analyst must be acquainted
with the operation of each system and familiar with all
instrument functions.

6.2.2. Electrode Maintenance. Special attention to care of the
electrodes 1s necessary to Keep the pH meter 1in good working
order.

6.2.2.1. The internal solution level must be maintained
above the internal element at all times. Fill whenever
low.

6.2.2.2. The sensing bulb and junction must not be allowed
to dry out. Electrode must be stored at all times when not
in wuse in pH 7.0 buffer. Refer to the product manual for
the recovery procedure should you need to recover a
dried~out electrode.

6.2.2.3. Any pH maintenance, <change 1in electrode or
abnormalities should be written in pH maintenance log book.

6.2.2.4. Coatings of oily material or particulate matter
can be removed by washing with detergent, rinsing several
times with water, soaking the lower 1/3 of the electrode in
1:10 HC1l, and then thoroughly rinsing with water.

6.2.3. Stir Plate. A magnetic stir plate is used to mix buffer
solutions during analysis (soil and waste samples are not mixed
during analysis). The stir plate becomes warm after long periods
of use and therefore the buffer solutions must be insolated from
this warming effect during analysis. This can be easily
accomplished Dby suspending the disposable sample cup in a beaker
on the stir plate. The magnetic stir bar in the bottom of the
cup will still turn, but the bottom of the cup will not be 1in
contact with the warm surface of the stir plate. Failure to do
this will 1likely result in erratic results and difficulty 1n
passing calibration criteria.
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6.3. Instrument Calibration.

6.3.2. Initial Calibration (ICAL). DAILY, each
instrument/electrode sSystem must be calibrated with a minimum of
three points that pbracket the expected pH of the samples and are
approximately two pH units or more apart. Buffers of ph 4.00,
7.00, and 10.00 are normally used. Follow the manufacturer’s
instructions to perform the 3 point calibration. After
completing the 1initial calibration read each of the 3 buffers
back against the calibration to evaluate acceptability. See
section 7.3 for criteria and corrective actions.

6.3.3. Initial Calibration Verification Standard (ICVS). Each
calibration must be verified with a buffer solution from an
independent source (external standard or ICVS). See section 7.4
for criteria and corrective actions required for the ICVS.

6.3.4. Continuing Calibration Verification Standard (CCVS). The
pH meter must be checked with a CCVS after every tenth sample.
Normally the analyst should alternate between using the pH 4.00
buffer and the pH 7.00 buffer for CCVS analysis. If any samples
have a measured pH of less than 4.0, the 2.00 buffer must be

incorporated as a CCVS. 1If any samples have a measured pH of
greater than 10.0, the 12.00 buffer nmust be incorporated as a
CCVSs. See section 7.5 for criteria and <corrective actions

relating to CCVSs.

6.4. Sample Analysis.

6.5.1. Follow the instrument manuracturer lnstructions for
performing sample analysis after calibrating the instrument.

6.4.2. The following 1s the order of standard and sample
analysis:

1. Calibrate using a minimum of 3 standard buffers

2. Analyze the 3 ICAL buffers to evaluate ICAL acceptance

3.  ICVS

4. Analyze 10 samples

5. 10th sample duplicate analysis

6. CCVsS

7. Analyze samples 11-20

8. 20th sample duplicate analysis

9. CCVS

10 etc......... always end analysis with a CCVS
6.4.3. Weigh 20 g of soil or waste sample. Add 20 mL of
deionized water. Cover and continuously stir or shake for 5

minutes.
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6.4.4. Problematic Matrices.

6.4.4.1. An additional dilution is allowed (20g to 40mL)
if working with hydroscopic soils and salts or other
problematic matrices. Documentation that the sample

required an additional dilution and why it was needed 1is
required in the lab book.

6.4.4.2. If the supernatant is multiphasic, decant the
olly phase and measure the pH of the agueous phase. The
electrode may then need cleaned as in section 6.2.2.4.
6.4.5. Soil samples must be allowed to sit for at least 1 hour
so that all of the fine particles can settle. Wastes, sludges,
and non-aqueous liquids must be allowed to sit for at least 15
minutes. Alternatively the analyst can filter or centrifuge off

the agueous phase of the sample for pH measurement.

6.4.6. Immerse the electrodes into the supernatant Jjust deep
enough to establish a good electrical contact through the ground
glass joint or the fiber capillary hole.

6.4.7. Temperature correction is required for pH measurement if
the sample temperature differs by more than 2'C from the buffer
solution temperature during calibration. The pH meter is able to
adjust for temperature automatically so long as this option is
selected and a temperature electrode 1is installed.

6.4.8. Samples with a pH of 11 or greater must be analyzed at 25

+/- 1°C. A Water Bath can be used to hold samples at this
temperature.

6.4.9. Samples with pH values of less than or equal to 2.00 and
greater than or egual to 12.00 must be analyzed in duplicate.
6.4.10. The electrodes must pbe thoroughly rinsed 1n between
samples.

7. Quality Control.

The following details the QC requirements which apply to this
analysis. Each Quality Control Indicator (QCI) provides
information pertaining to either instrument performance, method
performance (including sample preparation), or individual sample
performance. our goal 1is to produce data of ungquestionable
guality.

7.1 Method Detection Limit

MDLs are not applicable to this method.
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7.2. Analyst Certification.

Each analyst performing this method must successfully complete
the requirements detailed in the certification SOP. Analysts
demonstrate proficiency by analyzing a single or double blind
performance sample.

7.3. Initial Calibration (ICAL).

7.3.1. Definition and Use of the ICAL

The purpose of the initial calibration 1s to ensure that the
meter can accurately read pH values over the range of the
analysis. Three calibration buffers are utilized to prepare that
ICAL, a pH 4 buffer, a pH 7 buffer, and a pH 10 buffer. This
brackets the normal range of pH values observed in the samples.
Should any samples be encounted that do not fall within this
range, buffers at pH 2 and at pH 12 are also available to analyze
as CCVSs. Secticn 6.2 describes the proucedure for initial
calibration ct ths pH neter.

7.3.2. Frequency of ICAL
The ICAL must be performed daily prior to beginning analysis.
7.3.3. Criteria for ICAL

After performing initial <calibration, read each of the three
pbuffers back against the ICAL. The results must be within 0.05
pH wunits of the actual buffer value in order to be acceptable.
Be sure to adjust the true value of the buffer for temperature.
Typically a chart is provided on the bottle that will give the
true values at various temperatures.

7.3.4. Corrective Action for ICAL

The ICAL must pass criteria before analysis can proceed. If any
of the 3 calibration buffers do not read back within 0.05 pH
units of their true value recalibration 1s necessary. Special
attention to care of the electrodes 1s necessary to Keep the pH
meter in good working order. Refer to manufacturer’s
instructions for maintenance of the meter and the electrodes.

7.3.5. Documentation of ICAL

In the logpbook, record the standards tracking numbers Qf each
ICAL buffer, the true values ot each ICAL buffer (making any
necessary adjustments for temperature), and the pH values as read

off the meter after calibration. Also document any corrective
actions that were necessary.
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7.4. Initial Calibration Verification Standard (ICVS).

7.4.1. Definition and Use of ICVS

The purpose of the ICVS 1s to verify that the buffers used for
initial calibration of the meter were chemically pure, prepared
properly, and that they have not degraded significantly since the
time they were made. The ICVS must be obtained from a different
source or be of a different lot number than the buffers used for
initial calibration.

7.4.2. Frequency of ICVS
Analyze the ICVS immediately following initial calibration.

7.4.3. Criteria for ICVS

Results must agree within 0.1 pH units of the true value. Be
certain to adjust the true value of the ICVS for variation due to
temperature. Typically a chart is provided on the bottle that

will give the true values at various temperatures.
7.4.4. Corrective Action for ICVS

Acceptable results for the ICVS must be obtained prior to
analyzing and reporting samples. If the criteria cannot be met,
re-evaluate the meter calibration. Verify the acceptability of
the source used for the ICVS. Examine tne meter and electrode to
see 1f malntenance or cleaning is necessary.

If the problem is determined to be with the meter or with the
ICAL, perform any necessary maintenance and then re-calibrate the

meter prior to re-analyzing the ICVS. If the problem Iis
determined to be with the ICVS (e.g., buffer solution was
expired) then recalibration may not be necessary. Correct the

problem with the ICVS and re-analyze to verify compliance.
7.4.5. Documentation

In the logbook, record the standards tracking number of the ICVS
buffer, the true value of the ICVS buffer (making any necessary
adjustments for temperature), and the pH value as read off the
meter. Also document any corrective actions that were necessary.
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7.5. Continuing Calibration Verification Standard (CCVS).

7.5.1. Definition and Use of CCVS

Normally the analyst should rotate between using the 4.00 buffer
and the 7.00 buffer from calibration to analyze the CCVS. If
there are samples that have a pH lower than 4.00, analyze the
2.00 buffer to verify that the calibration is accurate at lower
pH values. If there are samples that have a pH greater than
10.00, analyze the 12.00 buffer to verify that the calibration is

accurate at higher pH values.
7.5.2. Frequency of CCVS

Analyze a minimum of one CCVS after every tenth sample and at the
end of the batch.

7.5.3. Criteria for CCVS

Results must agree within 0.1 pH units of the true value. Be
certain to adjust the true value of the CCVS for variation due to
temperature. Typically a chart is provided on the bottle that

will give the true values at various temperatures.
7.5.4. Corrective Action for CCVS

Acceptable results for the CCVS must be obtained or else all
samples analyzed following the last in control CCVS will need to

be re-analyzed. If the criteria cannot be met, re-evaluate the
meter <calibration. Verify the acceptability of the source used
for the CCVS, Examine the meter and electrode to see 1if

maintenance or cleaning is necessary.

If the problem is determined to be a bad or expired CCVS puffer,
replace the buffer with rresh solution and re-analyze the CCVS to
verlify compliance. [f the fresh bufrer solution passes criteria
no futher correcti e ACtion 1s necessary.

If the problem is determined to be with the meter or with the
ICAL, perform any necessary maintenance and then re-calibrate the
meter prior to re-analyzing the CCVS. All samples analyzed
following the last in-control CCVS must then be re-analyzed.

7.5.5. Documentation

In the logbook, record the standards tracking number of the CCVS
buffer, the true value of the CCVS buffer (making any hnhecessary
adjustments for temperature), and the pH value as read off the
meter. Also document any corrective actions that were necessary.
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7.6, Duplicate.

7.6.1. Definition and Use of Duplicate

The duplicate is a separate aliquot of sample which is subjected
to the same conditions that a sample undergoes. This data alone
cannot be used to evaluate the precision of individual samples
except for the sample chosen for the duplicate analysis.

7.6.2. Frequency of Duplicate

Analyze a minimum of one duplicate per every ten samples.

7.6.3. Criteria for Duplicate

Acceptance criteria requires the duplicate relative percent
difference (RPD) to be less than 20%.

7.6.4. Corrective Action for Duplicate

No action is taken on out of control duplicate data alone to
gualify an entire batch. Action taken must be weighed carefully
since it may be difficult to determine if poor precision 1is a
result of sample non-homogeneity/uniqueness, method defects, or
laboratory technique. However, the data may be used in

conjunction with other QC criteria to determine the need for
gualifying the data. If the duplicate data is outside acceptance
limits, check CCVS results. If the €cCVS is in <control, the

procedure is in control and the data is acceptable. Potentially,
a matrix problem exists. Additional steps may be taken to
determine the extent of the matrix interference. Refer to the

"Data Assessment and Review" SOP for additional details.
7.6.5. Documentation

The data generated can be presented, if necessary, as a statement
of precision for a particular analysis on a given matrix. Record
the RPD of the duplicate in the logbook. Enter the pH
measurement of the duplicate sample into the sample duplicate
field in LABSYS.

8. POLLUTION PREVENTION

8.1 Pollution Prevention encompasses any activity or technique
that reduces or eliminates the amount waste at the point of
generation. There are many opportunities in the lab environment
for pollution prevention. Good management of resources and
ordering minimum quantities of toxic/hazardous materials will
help the lab maintain good pollution prevention techniques.
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9. WASTE MANAGLEMENT

9.1 The Environmental Protection Agency requires that laboratory
waste management practices be conducted consistent with all
applicable rules and regulations. The Agency urges laboratories
to protect air, water and land by minimizing and controlling all
releases form hoods and bench operations, complying with the
letter and spirit of any sewer discharge permits and regulations,
and complying with all solid hazardous waste regulations,
particularly the hazardous waste identification rules and land
disposal restrictions.

9.2 It is the responsibility of the analyst to follow the safety
practices as established in the safety manual and chemical
hygiene plan (Sections 5 and 11) and to follow the policies and

procedures established for waste disposal. Waste disposal
includes but is not limited to test reagents, acids and alkaline
materials, organic standards as well as contaminated samples

received from clients.

9.3 It is the responsibility of the analyst or lab personnel to
notify the Division Safety Officer 1f any substances are
encountered where there are no established procedures for
disposing of that substance. DO NOT dispose of samples that are
of questionable nature until the prcper dispcsal procedure has
been established for tnat substance.

10. References

10.1. Methods for Chemical Analysis of Water and Wastes, USEPA,
Environmental Monitoring and Support Laboratory EPA-600/4-79-020
Revised March 1983,

10.2. Test Methods for Evaluating Scolid Waste, SW-846, 3rd
Edition, Updates I, II and III, Revised December 1996.

10.3. Various pre-existing internal documents (SOPs) were used
as resources/references during the preparation of this document.
These documents are on file at the division.

11. Method Deviations

11.1. Section 6.2 of Method 9045C requires that samples be
analyzed "as soon as possible”. This laboratory uses a holding
time of 7 days for this analysis.

11.2. Section “...2 of Method YuiiC reguires a minimum of 2
polints for calibrat:on. This SOF reguires a minimum of 3 polnts
for calibration.
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11.3. Sections 7.2.5 and section 7.3.5 of Method 9045C reguire

the 1laboratory to report results as "pH measured in water at
'C" where " "C" is the temperature at which the test was

conducted. This laboratory does not report the temperature at
which the test was conducted but does incorporate the use of a pH
meter with automatic temperature correction.
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Attachment A - Accumet Model 25 cCalibration

1. After inserting probe in the pH 4 buffer, wait for stability
indicator to change from "U" to "S" (U indicates unstable
conditions and S indicates stable conditions);

2. Press the standardize button;

3. Select 1 - Update or Add Standard

4. A check list will appear reminding you of various steps that
you should have already performed such as rinsing the electrode,
etc. After reviewing the checklist press enter.

5. Wait for the stability indicator to change from "U" to "S"
and then record the pH reading in the Calibration logbook.

6. Repeat this entire process for the pH 7 and pH 10 buffers.
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Attachment B - Probes

pH Meter Probe & Catalog # Filling Solution
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FOR THOSE WHO CAN'T WAIT TO USE YOUR JEROME 431-X
BEFORE READING THIS MANUAL

Remember to read the manual for added details that will optimize the results and the life of your
instrument. Also refer to the manual for complete details on operation. maintenance and
troubleshooting or if your application requires use of dosimeters, special voltage inputs or data
output,

The Jerome 431-X is casy to operate and ready for use upon receipt from the factory. Follow
these brief steps to use your instrument.

1. Remove the instrument from the packing material. Check for any damagc and confirm
receipt of all parts on your packing list. Contact Arizona Instrumcent Customer Service at
800-235-3360 if you have any questions.

2. Press the ON button. In less than one second the display should read .000. Note that a LO
BATT message appears briefly in the upper left corner. (If the LO BATT light persists, it is
necessary to charge the batlery. See page 10 for details.)

3. Check the voltage setting (110 or 220 VAC) on the back of the instrument. Ensure that it is
set to the correct voltage. (If the voltage must be changed, turn the knob. However, it may
also be necessary to change the frequency setting; see page 16 for details.)

4. Perform a sensor regencration by following these steps:

I Plug the line cord into the instrument using the plug in the back and to an AC power
outlet.

! Power the instrument ON and press the REGEN button. The instrument will begin a 10
minute regencration cycle, indicated by .H.H.H flashing on the display. Do not interrupt
this cycle. (For a complete description of this process, see page 6.) If any error message,
such as .H.L.P or .L.L L appears on the display, see the Troubleshooting section on page
19.

! Adjust the sensor zero by pressing the ZERO button and turning the zero adjust screw
located under the handle. Adjust until the display rcads 0.

5. The instrument is now ready to sample. Note that as the instrument measures mercury, the
ZERO will display H. Do not adjust the ZERO after the instrument has measured
mercury and before the next regeneration. (Occasionally the ZERO may drop to L (for
low) between the initial zeroing and the first sample. Itis OK to readjust the ZERO if the
instiument has not measured mevcury.)

viii
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6. The instrument is designed for work space air monitoring. Press the SAMPLE button to start
a 10 second sampling cycle. DO NOT allow the probe or the instrument’s intake to come
in contact with liquids. Note that the instrument is not explosion proof.

7. After the day’s survey, again perform a sensor regeneration. When complete, store the
insttument with the zero air filter in the intake.

Call AZI Customer Service, or your Technical Sales Representative, at 1-800-235-3360 or
1-602-470-1414 if you have any questions

X
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.

THE JEROME 431-X
N GOLD FILM MERCURY VAPOR ANALYZER

B 1 INTRODUCTION

The Jerome 431-X Gold Film Mercury Vapor Analyzer is designed for the easy and accurate
analysis of mercury vapor in the workplace environment and for the location of mercury
spills. The 431-X is easy to operate and has few maintenance requirements however, please
take a moment to read this manual before attemnpting operation.

The Jeromc 431-X is an ambient air analyzer with a range of 0.001 to 0.999 milligrams per
cubic meter (mg/m* Hg). If you have any questions about your application or operation,
please call AZI Customer Service at (800) 235-3360 for assistance.

Features of the 431-X, include:

! Automatic sensor regencration when equipped with the communications option and used
with the Jerome Communication Interface Software (JCI) program and the Jeromc data

logger.

_ ! Regulated film hcat voltage during sensor regeneration. This allows the sensor to clean
properly with voltages from 100-130 VAC (or 200-260 VAC).

I Survey mode can be locked in.

! DIP switch setting can change the digital meter readings from ram/® Hg to nanograms (ng)
of Hg (see page 17).

The Jerome 431-X can be operated from 100-130 or 200-260 VAC. To change the
default voltage range, refer to Setting the Input Voltage, page 16.

CAUTION: The Jerome 431-X is intended for vapor use only. DO NOT allow the probe
or the instrument's intake to come in contact with liquids, dust or other foreign material.
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2 PRINCIPLE OF OPERATION

e

Mereury is unique in its ability to alter the resistance of a gold film. The 431-X sensor
consists of two thin gold films, a reference and a sensor, configured in a Wheatstone Bridge
Circuit, which dctects very small changes in electrical resistance. The reference film is
sealed and not exposed to mercury. The sensor film is exposed to mercury resulting in
resistance changes, which are measured by the circuit. A microprocessor computes the
concentration and displays the results.

Activating the SAMPLE mode starts an internal pump which draws air through a scrubber
filter and into the flow system. After 2 seconds, the sample solenoid bypass opens, closing
off the scrubber filter from the flow system. The sample air passes through a filter (removing
any acidic gases which interfere with the sensor’s response to mercury) and is drawn over the
gold film sensor. The sensor adsorbs and integrates the mercury vapor. Nine seconds after
starting, the sample solenoid bypass closes and the remainder of the sample is drawn through
the scrubber filter and the flow system. The measured concentration s then displaycd on the
digital meter in milligrams per cubic meter (mg/m?) of mercury. An internal DIP switch can
be used to change the digital meter display from mg/m? to nanograms of mercury (see page

Gac Flow Schematic

Bypass Closed
e —_—

Scrubber

17).

Bypass Open —p

Acldic Scrubber Acldic

Gas Gas
Fifer 4@{]-4- Filer
mp | ~¢— | Sold Pump | Gold

. Flim Film
Solenoid Bypass Closed Sensor Solenold Bypass Open Sensor

Scrubber

The instrument’s microprocessor automatically rezeroes the digital meter at the start of each
sample cyc)e and retains the meter reading until the next sample cycle begins, thus
eliminating drift between samples.

During the sample cycle, bars on the digital meter represent the percentage of sensor
saturation. Approximately sixty-five samples containing 0.1 mg/m® Hg may be taken before
the sensor reaches saturation. After absorbing approximartcly 500 nanograms of mercury, the
sensor becomes saturated and needs to be cleaned. This is accomplished by 2 manually
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actjvated 10 minute heat cycle, or sensor regeneration which bumns the mercury from the
sensor. This mercury js absorbed on internal filters to prevent any external contamination.
The solenoid bypass closes during the sensor regeneration cycle, causing the air to pass
through the scrubber filter, providing clean air for the regencration process. The flow
system's final scrubber prevents contamination to the atmosphere from the desorbed mercury.

After a sensor regeneration, it is necessary to bring the two gold films back to a similar
resistance. The ZERO button, along with the ZERO ADJUST potentiometer, are used to
reset the sensor's reference film and sensor fjlm to the same baseline. The sensor may exhibit
some low level thermal drift after the regeneration cycle, due to heat generated during sensor
regeneration. To ensure maximum sample accuracy, wait 30 minutes after a regeneration and
then check the ZERO adjustment. If the display reads 0 when the ZERO button is pressed,
the adjustment has been accomplished. If the display rcads H or L, simply turm the ZERO
ADJUST pot with the trimmer tool or small screwdriver to complete the adjustment.

Only adjust the ZERO pot after a regeneration. It is not necessary to rezero between
samples since the instrument automatically erases the previous reading. If the ZERO
ADJUST pot is manually tarned between samples, the results will be slightly lower than the
actual concentration. However, this is not a permanent problem and is corrected with a
sensor regeneration.
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3 INSTRUMENT OPERATION
3.1 _DiciTAL METER DisPLAY CODES
METER DISPLAY EXPLANATION

000 Ready to sample

.000 Lack of mercury reading

00.0 Lack of mercury reading, display in nanograms (see page 17)

8.8.8 Perform sensor regeneration (refer to page 6)

HHH Sensor regeneration in progress ((H.H.H flashes)

LLL Perform re-zero (refer to page 6)

PPP Power cord required or low line power, <100 VAC (or 200
VAC)(see page 17, Changing the Fuse, if .P.P.P remains on after
the cord js connected.)

H.L.P High line power, greater than 130 VAC (or 260 VAC)

LO BAT Recharge batteries (refer to page 10)

EEE Same as LO BAT, automatically shuts off

-HL High level, samplc exceeded maximum sainple limit (.999)

DURING SAMPLING

- 0-25% sensor saturation
- 25-50% scnsor saturation
- 50-75% sensor saturation

75-100% sensor saturation
USING THE SURVEY MODE

Survey sampling (minus sign flashes continuously)

| pURING sAMPLING

[

WHEN ZERO IS Adjust to O only after scnsor regeneration. It is normal for the
DEPRESSED display to read H after sampling has started.
0 Zero, ready to sample
H High, turn Zero pot counterclockwise
L Lomrn Zero pot clockwise j
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3.2 DaAILY OPERATIONS

Before each day's use of the Jerome 431-X, perform the following four steps to verify
proper instrument opcration:

PROCEDURE:

Press the power ON button.

The digital meter displays 000. (Disregard the digital meter's initial momentary
reading.) Recharge or replace the battery pack if the LO BAT indicator REMAINS ON.
Refer to pages 10 and/or 15 for the procedure.

To ensurc the mstrument's clectronics have stabilized, allow a 1 minute warm up before
beginning the next step.

Perform a sensor regeneration. Refer to page 6 for the procedure. Thirty minutes after
sensor regeneration is complete, rezero the instrument.

NOTE: For maximum accuracy, such as
when testing with the Functiona) Test Kit,
wait thirty minutes after the sensor
regeneration cycle to rezero the unit. For
emergency response, such as for spill cleanup,
the unit can be rezeroed immediately after

scnsor regeneration

Press the SAMPLE batton.

During the sample cycle, the digital meter

displays a bar (-) which indicates the amount ®

of sensor saturation. F—m DILay THDICATORS
soimmes | (. gpr g

At the end of the 12 second cycle, read the m (] )-SR B (] |

digital meter. . —

The number shown on the digital meter is the
mercury concentration in mg/m’. This value remains on the display until the next
sample is taken. The digital meter automatically zeroes at the start of each sample.

At the end of each day's use perform a sensor regeneration. DO NOT ALLOW
MERCURY CONTAMINATION TO STAY ON FILM OVERNIGHT.
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3.3 SENSOR REGENERATION PROCEDURE

A sensor regeneration {s needed to clear the 431-X sensor of anpy accumulated mercury.
This simple procedure should be done: '

At the beginning of the day on which the instrument is to be used.
During the mercury survey, if the sensor becomes saturated.
» At the end of the day’s survey, before storage.

Sec the Principles section on page 2 for more details on the gold film scnsor and the sensor
regencration.

AC power must be between 100-130 VAC or 200~260 VAC for the sensor to clean
properly. If AC power is not berween these limits, an .P.P.P or .H.L.P may appear in the
display (sec page 4). Refer to page 16 for voltage and frequency settings.

CAUTION: Once a sensor regeneration is initiated, DO NOT interrupt the cycle.
PROCEDURE:

| Attach the power cord to the 431-X and plug it into AC power. AC power is required

to thermally regenerate the sensor.
1 Press the power ON button.

1 Press the REGEN button.

The digital meter flushes .H.H.H for the duration of the 10 minute cycle and displays .0.0.0
when the cycle is completed,

DO NOT INTERRUPT THIS CYCLE. Wait until the cycle is completed before continuing
with the next siep.

NOTE: The digital meter will read .P.P.P after REGEN is activated if the power cord is
not plugged in or if the instrument's fuse needs replacing. Plug in the power cord, or if
necessary, replace the fuse according 1o the procedure on page 17.

! While pressing the ZERO button, turn the ZERO ADJUST potentiometer using the
trimmer tool until the digital meter reads 0.

If the meter reads H, turn the ZERO ADJUST counter-clockwise;
If the meter reads L, turn the ZERO ADJUST clockwise.
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See the illustration on page 5 for the location of the ZERQO ADJUST potentiometer.
NOTE: A minimum 30 minute wait after the sensor regeneration cycle is complete ensures
maximum sample accuracy. The unit can be used immediately following the sensor
regeneration if necessary.  When the sensor regeneration is complcte, press ZERO and
adjust the ZERO ADJUST pot until 0 appears on the display. Install the zero air filter in
the intake and take several samples or jock the instrument into survey mode (see page 9).

After approximately one minute, stop sampling and check the ZERO. Adjust to 0. Repeat
sampling through the zero air filter until sensor remains on 0,

NOTE: Depending upon internal configuration, a number between 00 and 100 may appear
on the display, instead of H, L, or O when zero is pressed. See Internal Dip Switch
Settings, page 16, for details. IMPORTANT: Do not turn the ZERO ADJUST
potentiometer between samples. Tumn the ZERO ADJUST only after a sensor
regeneration cycle otherwise invalid readings will result.

! Press the power OFF button and disconnect the power cord.

! The Jerome 431-X is ready for sampling.

3.4 SAMPLE MODE

This mode, used for standard operation, produces optimum accuracy (+/- 5% at 0.100
mg/m’ Hg) with the Jerome 431-X,

PROCEDURE:

! Press the power ON button.

The digital meter displays 000. If the unit is set to display in ng, the digital meter displays
00.0. (Disregard the digital meter's initial momentary readings.) Recharge or replace the

battery pack if the LO BAT indicator REMAINS ON. Refer to pages 10 and/or 15 for the
procedure.

To ensurc the instrument's electronics have stabilized, allow a 1 minute warm up before
beginning the next step.

I Press the SAMPLE button.

During the sampling cycle, the bar (or bars) shown on the digital display indicate the

current percentage of sensor saturation. (Refer to Meter Display Codes, page 4, for code
descriptions.)

NOTE:  The bar (or bars) flash after 2 seconds and again after an addirional 7 seconds.

This flashing signals the opening and closing of the solenoid sample bypass.
(See the Principles of Operation on page 2 for details.)

doz20
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! At the end of the 12 second cycle, read the digital meter.

The number shown on the digital meser is the mercury concentration in mg/m’ (or ng).
- This value remainy displayed until the next sumple is taken. The digital meter
autamatically zeroes at the start of each sample.

When the sensor is completely saturated, the digital meter displays .8.8.8 instead of a

value. No further operation is possible until a sensor regenerarion is performed. (Refer to
page 6 for the Sensor Regenerarion procedure.)

Press the power OFF button when not in use. Install the zero air filter in the instrument
intake during storage.

SAMPLING NOTES:

The Jerome 431-X operates a minimum of 6 hours on a fully charged battery.

Use the probe (AZI P/N1400-2002) to locate mercury vapor in hard to reach places. Plug
the probe dircctly into the instrument's intake.

CAUTION: The Jerome 431-X is intended for vapor use only. DO NOT allow the probe
or the instrument’s intake to come in contact with liquids, dust or other foreign material.
Moisture or liquids drawn into the instrument can damage the sensor and flow system.
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3.5 SURVEY MODE

The survey mode takes samples every 3 seconds antomatically. Use this mode to locate
mercury spills or to assess areas of potentially high mercury concentrations. Sampling in
the survey mode is not as accuratc. Due to the decreased sample volumec, the accuracy of
the instrument is reduced to +/- 20% @ .100 mg/m®.

PROCEDURE:
I Press the power ON button.

The digital meter displays 000. If the unit is set to display in ng, the digital meter displays
00.0. (Disregard the digital meter's initial momentary readings.) Recharge or replace the

battery pack if the LO BAT indicator REMAINS ON. Refer to pages 10 and/or 15 for the
procedure.

To ensure the instrument's clectronics have stabilized, allow a 1 minute warm up before
beginning the next step.

I Press and hold thc SAMPLE button.

The instrument takes a normal 12 second sample, displays the concentration at the end of
the cycle and then goes into the survey mode sampling every 3 seconds. The display flashes
the measured concentrations at the end of each 3 second sample cycle.

! When you are finished surveying, release the SAMPLE button.

The final survey value remains displayed until the next sample is taken.

NOTE: Approximately 65 samples at .1 mg/m’ may be 1aken before a sensor regeneration
is required.

! To Jock the instrument in a snrvey mode, follow the first two steps. Hold the
SAMPLE button down unti) the sensor status indicator bar(s) "_" begins flashing on the
display. Press the ZERO button, then release the SAMPLE button. The pump should
continue to run and the display should update every 3 seconds.

The instrument remains in the survey mode until one of the following occurs:

The sensor is saturated
A LO BAT (low battery) signal is encountered

An HL (high mercury level) is encountered
The instrument is turned OFF.

1 Press the power OFF button when not in use.
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3.6 OPERATING ON AC POWER OR GENERATOR

For stationary use, the 431-X may be operated on AC power. Operating the instrument
only on AC power eliminates the need for the battery pack and its necessary maintenance.
If preferred, the batlery may be unplugged or removed completely.

When using a generator to power the Jerome 431-X, it is important that the generator is
capable of maintaining a constant voltage output. This is especially true during the
sensor regeneration. Use a high quality line conditioner or voltage regulator (o prevent
damage to the electronic components and the sensitive gold film sensor.

3.7 OPERATING ON INTERNAL BATTERY POWER

Battery power allows use of the Jerome 431-X as a portable instrument. If battery power is
necessary for use, please be awarc of the following:

! A fully charged battery pack (AZI P/N 2400-0907) provides power for a minimum of 6
hours of operation.

| For operating more than 6 hours, an extra fully charged battery pack is needed.

! Complete battery recharging takes 14 hours. Refer to page 10, Charging Batterjes for
the procedure.

The 431-X use a rechargeable NiCad battery. Dispose of properly when replaced.

| External battery power: A special version of the Jerome 431-X is available that can
be operated from a secondary DC source, such as a battery used in conjunction with
solar panels. Contact AZI for additional information.

3.8 CHARGING BATTERIES

PROCEDURE:
! Press the power OFF button.
! Attach the power cord to the 431-X and plug it into AC power.

Complete battery recharging takes 14 hours.

The 431-X contains a trickle charger so it may be continually plugged into an AC power
source without damaging the battery pack.

NOTE: To charge the batteries outside of the instrurnent, use the IDC Battery Charger
(AZI P/N 4000-1011, for 115 VAC, P/N 4000-1012, for 230 VAC).

10
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3.9 OBTAINING MAXIMUM BATTERY LIFE

There are certain inherent limitations to NiCad (Nickel Cadmium) batteries. The primary
limitation is a memory effect that occurs when the batteries are partially discharged and
then recharged, repeatedly. This memory Jeads to a drastic reduction in the usable battery
life. To prevent this memory effect, periodically allow the battery pack to discharge
completely, then recharge the battery pack.

For maximum battery life, follow these 3 steps:

! Atleast once a month wait until LO BAT appears on the digital meter before recharging

the battery pack.

| Charge the battery pack when the LO BAT indicator comes on. Excessive discharge
can damage the battery pack.

Before storing the instrument verify the power is OFF.

When batteries fail to hold a charge, the battery pack should be replaced. Battery life under

normal usage is approximately 1 year, depending on the number of charge and discharge
cyeles.

11
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4.1 PREVENTIVE MAINTENANCE CALENDAR

doz2s

To keep the Jerome 431-X operating at peak performance, follow the maintenance schedule
below. Use this schedule as a guideline only, as maintenance is more a function of
application and amount of usc, rather than time.

MAINTAINED MAINTENANCE CYCLE REFER
PART/COMPONENT TO
PAGE
Charge batteries At least once per month, after 1 month'’s storage, | page 10
or when LO BAT appears
Change .25mm fritware Weekly or as needed page 13
Change internal filters* Afier 6 months of use or as needed. page 14
Replace zero air filter* Annually page 14
Factory calibration Annually page 18
Calibration check Monthly or as needed Appendix
A, page 37
Replace batteries Annually or as needed page 15
The battery pack contains NiCad batteries.
Dispose of properly.

NOTE: Install the zero air filter into the instrument's intake during storage.

*C/M filters contain Mallcosorb™, Scrubber filters and zcro air filters contain Resisorb™,

For safety information, sce the Material Safety Data Sheets included in this manual starting on
page 29. Dispose of all filters properly.

12
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4.2 FLOW SYSTEM

The Jerome 431-X's flow system is the crucial link between the sensor and the sample. For
the instrument to perform correctly, the flow system must be properly maintained. The

user maintainable cornponents of this system are the intake filter (.25 mm fritware), a C/M
filter, two scrubber filters and connecting tubing.

Check the Preventive Maintenance Calendar, page 12, for a suggested schedule for

changing filter disc and filters. The Tygon™ tubing in the system must be free of crimps
for proper flow.

431-X Flow System

Part # Part

Z2600-3930 Scrubber Filter

22600-3928 C/M Filter

Z2600-3905 Zero Air Filter

1400-3010 Tubing Adapter

2600-3039 .25mm Fritware

2500-3001 Tygon™ Tubing - 1/8" L.D. (1)
1400-3009 Intake Nozzle

PS-151 Tube Nut

4,2.1 .25MM FRITWARE

Replace the .2Smm fritware oncc a week. In dusty environments, the fritware may need
replacement as often as once a day. Replacement 25mm fritware are available from AZ],
Customer Service (sec Accessories & Maintenance Parts, page 27).

PROCEDURE:
! Unscrew and rcmove the intake from the Jerome 431-X.
1 Push the old fritware disc out using your timmer tool.
! Use tweezers 1o insett the new fritware.

Avoid touching the new fritware disc with fingers.

! Use the blunt end of the trimmer too] to seat the fritwarc disc firmly against the inner
ledge of the intake.

! Screw the intake back on the Jerome 431-X.

13
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CAUTION: The stem coming from the instrument onto which the outer jntake housing
is attached must be securely held in place. If loose, the tubing inside the instrument can
become twisted when the intake housing is replaced. It may be necessary to open the

instrument and tighten the hold-down nuts inside the instrument. Call AZI Customer
Service with questions.

INTERNAL FILTERS

Replace the internal filters* (one C/M filter and two scrubber filters) after six (6) months
of use, or as needed. (See

Troubleshooting section, page 19.)
PROCEDURE:

! Press the power OFF button and
unplug the power cord.

| Remove the 2 side screws from the
intake end of the instrument and open
the case.

| Carefully disconnect the Tygon™
tubing from both ends of the filters and
discard the old filters.

CAUTION: Old filters, especially the
scrubber filter may contain mercury.
C/M filters contain Mallcosorb™ and Soruhber
scrubber filters contain Resisorb™, Fiers
They may contain trace amounts of s
mercury. For safety information see

the Material Safety Data Sheets on o™ """——j )
page 29. Use proper disposal s
methods.

1 Connect the new filters to the Tygon™
tubing, ensuring all filter nipples point
toward the intake and elbows point according to the illustration.

Push the Tygon™ gs far as iy will go onio the filter fittings.
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! Push the filters into the mounting clips.

! Remove any crimps in the tubing and ensure that tubing connections are secure,

! Close the case and replace the screws.

+ HUFF HUFF

! Dispose of all filters in accordance with state and federal regulations.

REPLACING BATTERY PACK

@o2s

PROCEDURE:

Press the power OFF button.

Unplug the power cord.

Remove the 2 side
screws from the intake
end of the instrument
and open the case lid.

Disconnect the battery
connector from the
board.

Loosen the 2 cuptive
screws holding the
battery bracket and
removc the bracket.

Remove the old battery
pack and replace with a
new battery pack.

Replace the battery
bracket and tighten the
captive screws.

Connect the new battery connector to the board.

Close the casc and replace the screws.

Dispose of the old NiCad battery properly.

Dispose of old nickel cadmium (NiCad) battery in accordance with state and fedcral

regulations.

15



09-08-00 08:51 FAX 630 983 1028 NICOR-ENGINEERING -+ HUFF BUFF Qdo29

~ 5 INTERNAL DIP SWITCH SETTINGS

5.1 SETTING THE INPUT VOLTAGE

This instrument has been factory set and calibrated to use the requested power setting

(either 110 VAC or 220 VAC). The voltage setting is, howevcr, easily changed to use
either 110 VAC or 220 VAC.

PROCEDURE:
! Ensure the instrument is turned OFF and unplugged.
I Locate the power receptacle on the rear of the instrument.

! Insert a small screwdriver in the voltage selection slot and turn the selector until the
arrow points toward your setting choice and a click is heard.

iz

5.2 SETTING THE INPUT CYCLES

The 431-X has been set to the desired ¢clectric cycle, either 50 or 60Hz. Proper cycle setting is
necessary [0 ensure a proper sensor regeneration.

PROCEDURE:

! Open the instrument lid.

.‘

I Locate SW2 at the top of the main circuit board (see |54 »
figure, page 14) Eh U Gﬂw

| Set the SW2 switch to the appropriate

cycle (Hz). DDDD D D D D

60Hz 50Hz DD

SwWi2
Dip switch #1 OFF OFF

Dip switch #6 OFF ON DD DD D

16
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5.3 DisPLAYING NANOGRAMS OR MILLIGRAMS/CUBIC METER

The instrument is factory set to display mg/m* (milligrams per cubic meter) Hg (.X3XX).
For some applications, including dosimeter analysis, the instrumen(’s djsplay can be
converted to display nanograms.

PROCEDURE:

! Tumn the instrument off. Remove the two screws near the front of the instrument and
open the id.

] Locate SW2 (scc diagram, page 16).
1 Switch dip switch # 2 to OFF for nanogram display.

5.4 CHANGING THE FUSE

If the instrument display reads .P.P.P when the instrument is connected to AC power or
when REGEN is pressed, or if the battery will not charge, the fuse may need to be replaced.
The AC line power could also be less than 100 VAC (220 VAC). Check the fuse or the
AC line power with a voltage meter.

Fuse Replacement:

PROCEDURE:

! Locate the power receptacle on the rear of the instrument.

} Insert a small screwdriver in the slot (see figure above) and gently slide the fuse
compartment out.

! Remove and discard the fuse held in the open sided clip and replace it with the spare
fuse held in the boxed spare fuse compartment.

} Replace the fuse compartment in the power receptacle.

| Replace the spare fuse with another } A 250V Fast-Blo fuse (AZI P/N 5100-1012).

17
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6 CALIBRATION

The Jerome 431-X's gold film sensor is inherently stable and does not require frequent
calibration. The interval between calibrations depends upon the application and frequency
of use; however, the recommended minimum or maximum interval is every 12 months.

The Jerome 431-X has been factory calibrated using NIST traceable permeation tubes.
These permeation tubcs have a rated accuracy of +/- 2%. In order to calibrate the Jeromc
431-X, a sophisticated calibration system is required that ensures stability of the calibration
gas source, eliminates any pressure in the calibration gas stream and controls the

temperature of the calibration cnvironment. Calibration also requires special proprietary
software.

We strongly recommend you take advantage of our calibration and maintenance service at
Arizona Instrument, Call Customer Service at 800-235-3360 OR 602-470-1414 to arrange

re-calibration. A certificate of calibration is issued from AZI when your instrument is
factory calibrated.

6.1 VERIFICATION OF CALIBRATION AND QUALITY CONTROL

The Functional Test Kit (AZI P/N 4431-0902) is used to determine if your instrument is
within calibration tolerances between recommended annual factory calibrations. It allows
you to have complete confidence iu the sample results, This test verifies proper instrument
operation through the introduction of a known mass of mercury into the Jerome analyzer.

If your application requires frequent verification of instrument function, this test
demonstrates the unit’s operation, calibration, and function. Recording Functional Test Kit
results in an instrument log provides a quality control/quality assurance record of instrument
function between regular calibrations. If test results fall within the expected range, you may

assume the instrument is functioning correctly. THIS TEST DOES NOT CALIBRATE
THE INSTRUMENT.

See page 37 in Appendix A, for complete Functional Test Kit procedures.

To order the kit, contact AZI Customer Service at 800-235-3360 or 602-470-1414.

18
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7 431-X TROUBLESHOOTING

Symptom Possible Cause Solution

e Lz pekt y
Unit does not turn ON. LCD Dead battery Recharge batiery
displays 000 when connected to (minimum 14 hours)
power cord and ON button is refer to page 10.
pressed.
Replace battery, refer to
page 15.
Unit does not turn on when Fuse Replace fuse, sefer to
connected to AC power cord. page 17.
Insufficient power Bc sure there is power to
the AC outlet using a

volt meter.

LCD displays .8.8.8. Sensor saturated Do not attempt to
rezero. Unit must be
regenerated. See page 6
for information.

LCD displays .L.L.L when Changes in temperature Readjust zero pot. See
taking first sample. page 5 for information .
LCD displays H at finish of Internal contamination may Remove and replace
Sensor regeneration redeposit mercury from flow intake filter disk,
system onto gold film sensor.  Tygon™ tubing and
internal C/M filter.
Check tubing for kinks

or crimps. Repeat
regencration cycle. See
page 6 for information.

19
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Symptom Possible Cause Solution
Zero adjust pot cannot be Pot not turned sufficiently Turn zero adjust up to
adjusted to 0 20 times to reach the
end. Pot will “click”
softly.
Display still unchanged Sensor may be ruptured or pot  Turn pot slowly in
may be broken opposite direction till

display reads 0. If still
unchanged, call AZI

e "E-!vx- h

Air flow is restricted during the ~ Kinks and crimps in the

seisor regeneration cycle, Tygon™ tubing. Tygon™ tubijng inside

causing possible permanent the instrument.

damage.

High erratic results Internal mercury contamination 1. Install zero air filter in
intake and tighten intake
nut. Press SAMPLE
button. After 3

samples, if readings are
over .003 mg/m’,
replace intake filters and
Tygon tubing.

2. Perform a REGEN
with zero air filter in
intake. See page 6 for
information. Retest if
necessary. Replace
intake filters and
Tygon™ tubing.

20
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Symptom

High/erratic results

NICOR-ENGINEERING

Possible Cause

Film connection

-+ HUFF BUFF

Solution

Press and hold

o34

Readings vary more than 0.05
when in survey mode.

SAMPLE button for 12
seconds in clean area or
with zero air filter in
intake. Move unit from
side to side, or up and
down during sample
cycle.

Call AZ] Customer
Service.

Wait 20 minutes
between regeneration
cycles. Test with FTK.
See page 37 for
information. X still
unresponsive, call AZI
Customer Service.

Low response or erratic readings  May need a second
after a long period of non-use regeneration cycle.

False readings, may go to .8.8.8
or LLL

Extremely cold or extremely
warm air sampled into unit

If sampling under these
conditions, install zero
air filter in intake.
Sample until display
reads .003 mg/m* or
less. This equilibrates
sensor temperature with
the temperature of the
sample air stream.
Remove filter and take
samples.

High/erratic results Intake and internal filters may ~ Open instrument Lo

get clogged and need check for pinched,

replacement when sampling in  crimped or disconnected

a dusty area internal tubing. In
extreme conditions a
particle filter may be

nstalled on intake.

21
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Power cord not attached Check power cord for

regeneration is attempted. connection

Blown fuse Replace fuse. See page
17 for information.

Line voltage less than 100 Check line voltage

VAC (or less than 200 VAC settings. See page 16

for 220 unit) for information.

Cycles dipswitch (50 or 60Hz) Check input cycle

set incorrectly settings. See page 16

for information..

{f fuse and line voltage
are OK, it may be
circuit board adjustment
or componcnt, call AZI
Customer Service for
information.

Display reads .E.E.E Very low battery Recharge battery. See
page 10 for information.
Replace battery. See
If battery is charged page 15 for
information..
Blown fuse Replace fuse. See page
17 for information.

Internal component failure Call AZI Customer
Service for information.

22
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8 JEROME 431-X TECHNICAL SPECIFICATIONS

Range

Sensitivity

Precision

Accuracy

Response time-sample mode
Rcsponse time-survey mode
Flow rate

Power rcquirements
Batterics

Fuse

Construction

Dimensions

Weight

Digital meter

Operating environment

08:56 FAX 630 883 {028

NICOR-ENGINEERING + HUFF HUFF doas

0.003 10 0.999 mg/m’

0.003 mg/m"* Hg

5% relative standard deviation @ 0.100 mg/m® Hg
+/- 5% @ 0.100 mg/m’ He

12 seconds

3 seconds

750cc/min (0.75 liters/min)

100-130 VAC (or 200-260 VAC) 115 watts maximum
Rechargeable Nickel Cadmium

1A 250V 5 X 20 Fast Blo

Aluminum alloy

15emx33cmx 10cm (6" wx 13" 1x 4" h)

3.18 kilos (7 pounds)

Liquid crystal display (LCD)

0° - 40°C, non-condensing, non-explosive
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8.1 OPTIONAL “COMMUNICATIONS” VERSION
Alarm output 30V DC, 100mA

Dosimeter power output For dosimeter analysis

Data output 1. Digital, Serial. RS232, Baud Rate 1200 for use with
Data Logger, Base Station, and/or JCI program
software

2. Digital, Serial, RS232, data format, but with driver for
20mA capability and 0 & 20mA logic levcls; Baud
Ratc 1200 (special industrial applications)

"OPTION BOARD"
Data output 0-2Vord4-20mA
Auto sample interval S, 15, 30, 60 minutes

Auto regeneration interval 6, 24 or 72 hours

8.2 INSTRUMENT VO INTERFACE

The 431-X 1/0 port (25 pin D-sub) has six functions:

{ Serial communication channel, RS-232
Interface type RS-232C full duplex, DCE
Communication parameters - 1200 Baud, 1 start bit, 8 data bits, 2 stop bits, no parity
Pin assigninents:

Pin 1 Protective ground
Pin 2 Datain

Pin3 Data out

Pin7 Data ground

{ Serial communication channel, 20mA current loop
Interface type: 20mA cusrent loop, full duplex
Communication paramecters - 1200 Baud, ] start bit, 8 data bits, 2 stop bits, no parity
Pin assignments:

Pin | Protective ground
Pin 4 Data out (+)

Pin 5 Darain (+)

Pin 14 Data out (-)

Pin 16 Data in (-)

24



09/08/00 08:57 FAX 630 983 1028 NICOR-ENGINEERING - HUFF HUFF do3s

! Alarm output

Maximum voltage 30 VvDC
Maximum current 100mAmp
Pin assignments:

Pin9 Switched battery+

Pin 10 Alarm output (open collector, active low)
Pin7 Battery ground

Pin 23 Battery ground

! Dosimeter power
Voltage 24 - 28 volts AC
Pin assignments:

Pin 22 Dosimeter enable
Pin 23 Battery ground
Pin 12 & 24 Dosimeter power
Tied together

Pin 13 & 25 Dosimeter power
Tied together

Connecting pin 22 to 23 cnables the dosimeter desorption cycle.

I Switched battery connection for data logger
Pin assignments:

Pin 9 Battery +
Pin7 Battery ground
Pin 23 Battery ground

I Unswitched battery connection for external battery pack pin assignments
Pin assignments:

Pin 15 Battery +
Pin 19 Battery +
Pin 7 Battery ground
Pin 23 Battery ground

NOTE: Pins 6. 8, 11, 17, 18, 20 and 21 are non-standard and should not be connected.
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8.3 POTENTIAL INTERFERENCES

Potential interferences to the Jerome mercury vapor analyzers are rare and most of these can
be eliminated with proper maintenance procedures. However, erroneously high readings can
sometimes occur. Here are a fcw things to be aware of when using the instruments.

The gold film sensors used in the Jerome mercury vapor analyzers do not respond to the
following compounds:

¢ Hydrocarbons

» CO, CO,, and SO,

» Water vapor (Note that water vapor condensation on the gold film can cause irreparable
harm to the sensor and must be avoided.)

The acidic gas filter, contained in the internal filter system, removes the following
compounds that cause the gold film sensor to respond:

» Chlorine

» NO,

* Hydrogen Sulfide (H,S)

* Most mercaptans (organic sulfur compounds or “thiols')

In areas containing these highly volatile compounds, the filter can become quickly saturated.
In such situations, it is recommended that these gases be allowed to dissipate before
sampling for the less volatile, more persistent mercury vapor. Collection of air samples with
Jerome gold coil dosimeters for analysis by the Jerome mercury vapor analyzers will also
eliminate interferences.

Ammonia in very high concentrations can cause an offgassing of accumulated acidic fumes
from the internal acidic gas filter, resulting in positive readings on the instrument. In these

cases, the ammonia odors are very strong. Again, either allow the vapors to dissipate or use
the dosimeters. Filter replacement at regular intervals, or when unexpectedly high readings
are encountered in areas of these potential interferents, may resolve these problems.

Volatile mercury compounds in gencral will cause the gold film to respond. Alkyl organic
mercuries such as methyl mercury (and other “straight chained” compounds) are typically
extremely volatile and change the electrical resistance of the gold film sensor. Any such
responses should be considered “qualitative,” not quantitative. The instruments are
designed and calibrated to elemental mercury vapor only.

Inorganic mercury salts such as mercuric chloride are not very volatile. They may, however,

generate some minute level of elemental mercury vapor to which the instuments will
respond. This response, again, should be considered a qualitative response only.
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9 ACCESSORIES & MAINTENANCE PARTS

PART # ITEM DESCRIPTION

Y431-0901 431 Accessory Kit
Includes: zero air filter (1), .25mm fritware (20), trimmer tool (1),
probe (1) & tubing adapter (1)

Y431-0902 Functional Test Kit

Includes: calibration vessel (1), stopper assembly (1), vial with Hg
(1), syninge assembly (1), disposable syringe needles (5), septum
holder assembly opt. (1) & septa - 1/4" (20)

Y431-0903 431 Maintenance Kit
Includes: zero air filter (1), .25 mm fritware (60), 021 battery pack
(1), CM filter (1), scrubber filters (2) & 1 foot Tygon™ tubing -
178" 1LD.

Y411-0904 031/411 Carrying Case Assembly
Includes: case & die cut foam rubber Holds: Jerome 431-X,
personal mercury dosimeters & accessories

1400-0052 001 Field Carrying Case Assembly

Y431-0905 Standard Dosimeter Analysis Kit
Includes: dosimeter lead set (1), low flow pump - 2cc/min (1),
personal mercury dosimeters (2), zero air filter (1), 1/8" - 1/16”"
adapter (1), 2' Tygon™ tubing - 1/8" 1.D., 1' Tygon™ tubing -

116" 1.D.
X412-0901 Personal Mercury Dosimeter
2100-6017 Dosimeter Lead Set
2600-2011 Dosimeter Pump - 2cc/min
22600-3911 10:1 Dilution Module Assembly
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9.1 431-X FLOW SYSTEM
22600-3930 Scrubber Filter
Z2600-3928 C/M Filter
Z22600-3905 Zero Air Filter
1400-3010 Tubing Adapter
2600-3039 .25mm Fritware
2500-3001 Tygon™ Tubing - 1/8" LD. (1 foot)
1400-3009 Intake Nozzlc
PS-151 Tube Nut
9.2 REPLACEMENT PARTS
ZA000-0907 021 Battery Pack Assembly
4000-1011 IDC Battery Charger - 115 VAC
4000-1012 IDC Battery Charger - 230 VAC
1300-0025 1/8" - 1/16" Tubing Adapter
1400-2002 Probe
2300-0001 Trnmmer Tool
2500-3002 Tygon™ Tubing - 1/16" 1.D. (1 foot)
60004003 Line Cord
5100-1012 Fuse 1 AMP 5 X 20 250V Fast-Blo
9.3 TEST EQUIPMENT
2600-0030 Calibration Vessel
A2600-0902 Stopper Assembly
Includes: rubber stopper, thermometer & needle guide
A2600-0903 Syringe Assembly
Includes: syringe, syringe holder & needle
2600-0022 Syringe Needles (2)
Z2600-3914 Septurn Holder Assembly
3200-0011 Septum - 1/4” (20)
A2600-0904 Vial with Hg

For current prices and delivery information, call AZI Customer Service at $00-23S-
3360 or 602-470-1414.

FACTORY CALIBRATION SERVICE
Service includes filter replacement, component check and calibration and instrument
calibration to NIST traceable standards.

For authorization & scheduling, call AZI Customer Service at 800-235-3360 or 602-
470-1414.
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10 MATERIAL SAFETY DATA SHEET

Date of Issue 04/95

10.1 MALLCOSORB

Arizona Instrument Corporation

4114 East Wood Street

Phoenix, AZ 85040

INFORMATION HOTLINE (300) 235-3360

Product Identification

SYNONYMS: Soda lime solid; sodiumn hydroxide
mixcd wilh lime

FORMULA CAS NO.: 8006-28-28
MOLECULAR WEIGHT: NVA

HAZARDOUS INGREDJENTS: N/A
CHEMICAL FORMULA: N/A

Section 1 - Physical Data

APPEARANCE: White dcliquescent pellets
ODOR: Odorless

BOILING POINT: No information found
MELTING POINT: No information found
VAPOR PRESSURE @ 20°C: Esscntially zero
SPECIFIC GRAVITY: No information [ound

Section 2 - Fire and Explosion Data

FIRE: Not combustble, contact with moisture may
generale heat to ignite combustibles.

EXPLOSION: Possible when in contact with
incompatble materials.

FIRE HAZARD: Full protectlve clothing & NIOSH
approved sclf-contained breathing apparatus.

Section 3 - Reactivity Data

STABILITY: Causes no bazardous decomposilion or
hazardous polymerization

INCOMPATIBILITIES: Water, steain, acids, {luorine
& many organics; cuntact with nitro compounds
cauge formation of flammablc hydrogen gas.

Section 4 - Leak/Spill Disposal Information
PRODUCT CLEAN-UP: Protective clothing &

respiratory protection, scoop up spilled material,
avoid dusting, neutralize races with dilute acid.
DISPOSAL: Transfcr to closed metal container &
dispose of according 10 local, state & federal
rcgulations. DO NOT CONTACT WITH WATER.

Section 5 - Health Hazard Information

OSHA PERMISSIBLE EXPOSURE LIMIT(PEL):
Calcium Oxide 5 mg/m’ (TWA)

Sodium Hydroxide 2 mg/m® (TWA)

ACGIH THRESHOLD LIMIT VALUE (TLV):
Sodium Hydroxide 2 mg/m* (TWA)

Calcium Oxide 2 mg/m* (TWA)

EXPOSURE/HEALTH EFFECTS:
INHALATION - Upper respiratory tract damage,
pncumonitis;

INGESTION - Severe mouth, throat & stomach
bumns, severe tissve scarring & dcath may result;
SKIN & EYES - Irritation or scvere bums, possible
blindness resulting

FIRST AID:

INHALATION - Remove to fresh air; if not
breathing, give antificial resplration; if breathing is
difficult, give oxygen; get medical attention
immediately.

INGESTION - DO NOT INDUCE VOMITING!
give large quantities of water or initk; get medical
altcnlion immediately.

SKIN & EYES - Immediately flush with water for 15
minule mininum; remove contaminated clothing,

Seclivn 6 - Special Protection Information
Ventilation must be sufficient lo meet TLV. Wear
rubber gloves & cyc profcclion.

Section 7- Storage and Special Information
Keep in tightly closed container, in cool, dry
ventilated area, away [orm incompaltiblc substances.

The informaton and recommendations set forth
herein are presented in good faith and believed to be
correct as of the date hereof. Arizona Instrument
Corporation, however makes no repfeseniations as
to the completeness or accuracy thereof and
information is supplied upon the condition that the
persons recciving same will make their own
determination as to its suitability for their purposcs
prior o use. In no event will Arizona Instrument
Corporation be responsible for damages of any
nature whatsoever resulling from the use of or
reliunce upon this information.
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MALLCOSORB
Addendgm to Matexial Safety Data Sheet
ARIZONA INSTRUMENT CORPORATION
4114 Bast Wood Stureet
Phoenix, AZ §5040
INFORMATION HOTLINE (800) 235-3360
Hazard Categories for SARA
Section 311/312 Reporting
Acute Chronic Fire Pressure Reactive
X
Product or Componcnts of Product| SARA Sect. 302 SARA 313 Chemicais] CERCLA RCRA
EHS Bect. Secl03 RQ | Sec.261.33
(Jbs)
RQ (Ibs) TPQ (Ibs) Name List Chemical
Category
MMALLCOSORB™
Sodium hydroxide (1310-73-2) No No Yes No 1000 Ne
1-10%
Calcium chloride (10043.52-4) No No No No No No
Fthyl violet (2390-59-2) No No No No No No
Calcium hydroxide (1305-62-0) No No No No No No
Actual concentrations proprietary

SARA Sectjon 302 EHS RO: Rcportable quantity of extremely hazardous substance, listed at 40 CFR 355.
SARA Section 302 EHS TPO: Threshold-Planaing Quantity of exiremely hazardous substance. An asterisk (*)
following a Threshold Planning Quantity signifies that if the material is a solid and has a particle size equal to or
larger than 100 microineters, the Threshold Planning Quantity = 10,000 Ibs.
Section 313 Chemicals: Toxic substances subject to anpual release reporting requirements listed a1 40 CFR

372.65.

CERCLA Se¢, 103: Comprehensive Environmental Response Compensation and Liability Act (Superfund)
Relesases 10 air, land or water of these hazardous substances which exceed the Reportable Quantity (RQ) must be

reporicd to the National Response Center (800) 414-8802; listed at 40 CFR 302.4.

RCRA:; Resource Comservation and Reclamation Act. Cominercial chemical product wastes designated as acute
hazards and toxic under 40 CFR 261.33
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10.2 MERCURY

ARIZONA INSTRUMENT CORPORATION
4114 East Wood Street

Phoenix, AZ 85040

INFORMATION HOTLINE (800) 235-3360

Product Ideatification:

CHEMICAL NAME: Mercury metal

TRADE NAME & SYNONYMS: Quick Silver
CHEMICAL FAMILY: Metals

FORMULA: Hg

FORMULA WEIGHT: 200.59

Section 1 - Physical Data

NICOR-ENGINEERING

ODOR: Odorless

SPECIFIC GRAVITY (H,0=1):13.54
VAPOR PRESSURE AT 20°C (mmHg): 0.0012
BOILING POINT, 760 om Hg (°C): 356.9
MELTING POINT (°C): -38.9

Section 2 - Fire and Explosion Data

FIRE HAZARD: Nonflammable
UNUSUAL HAZARDS: Extemely 10Xic vapors
upon exposure 10 high temperatures.

Section 3 - Reactivity Data

STABILITY: Stable at room temperature
INCOMPATIBILITIES AND REACTIVITIES:
Acetylene, ammonia, chlorine dioxide, azides,
calcium (amalgam formation), sodium carbide,
lithium, rubidium, copper, nitric acid

Sectlon 4 - Leak/Spill Information

PRODUCT CLEAN-UP: Recover with suclion cup
equipped with a capillary tube.

DISPOSAL METHOD: Perform in compliance with
all currcnt local, state and federal regulations.

Section 5 - Health Hazard Information
EXPOSURE L.IMIT

0.05mg/m’ (NIOSH/TWA)

0.100mg/m’ Cciling (OSHA)

EXPOSURE/HEALTH EFFECTS: Coughing,
bronchilis, pneumonia, tremor, insomnia, icritability,
headache, fatiguc, weakness, stomatitis, weight loss,
GI disorder

SKIN & EYES: Can irritate skin and eyes

FIRST AID:

SKIN: Wash with water, get medical assistance.,
EYES: Wash with water, get medical assistance.-
INHALATION: Remove to {resh air, get medical
assistance.

INGESTION: Get medical assistancc.

Section 6 - Special Protcction Information
Ventilation must be sufficient to meet TLY. Wear
tubber gloves and eye protection.

Section 7 - Special Handling and Storing
Precautions

Do NOT heat mercury unless appropriate safety
precautions for highly toxic vapors have been take.
Store in sealed containcr.

Section 8 - Hazardous Ingredients
Mecrcury and Mercury vapor

The information and recornmendations set forth
berein are presented in good faith and believed to be
correct as of the date hereof. Arizona Insrument
Corporation, however, makes no representations as
lo the completeness or accuracy thercof and
information is supplicd upon the condition that the
persons receiving ssmc will make their own
detcrmination as to its suitability for their purposes
prior to usc. In no event will Arizona Instrument
Corporation be responsible for damages of any
pature whatsoever resulting from the use of or
rellance upon this information.
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MATERIAL SAFETY DATA SHEET

Date of Issue 04/95
10.3 RESISORB

ARIZONA INSTRUMENT CORPORATION
4114 Bast Wood Street

Phoenix, AZ 85040

INFORMATION HOTLINE (800) 235-3360

Product Identification:

PRODUCT NAME: Resisorb - Mcrcury Vapor
Absorbent

FORMULA CAS NO.: 00000-00-0
MOLECULAR WEIGHT: .00

CHEMICAL FORMULA: Proprictary mixwure

Section 1 - Physical Data

NICOR-ENGINEERING

APPEARANCE & ODOR: Black solid with halogen-
like odor

BOILING POINT: WA

MELTING POINT: N/A

VAPOR PRESSURE: N/A

SPECIFIC GRAVITY: N/A

Section 2 - Fire and Explosion Hazard Data
FIRE: Combustible, keep away from heat, sparks,
flame.

EXPLOSION: Contact with strong oxidizers may
cause explosion.

FIRE HAZARD: Use water spray to soak, class A
extinguisher, gull protective clothing & NIOSH
approved self-contained breathing apparatus, move
exposed conluiners from fire area if il can be done
without risk, if not, use water to kecp fire-exposed
containers cool.

Section 3 - Reactivity Data

STABILITY: Stablc, no hazardous polymerization
CONDITIONS TO AVOID: Heat, flame, sources of
ignition

INCOMPATIBILITIES: Strong oxidizing agents,
nitrjc acid, smmonia, alkali metaly, strong reducing
agents
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Section 4 - Leak/Spill Disposal Information

PRODUCT CLEAN-UP: Protective clothing &
respiratory protection, scoop up spilled material,
avoid dusting, flush spill area with water.
DISPOSAL: Transfer to clean, dry container &
disposc of in accordance with local, state & federal
environmental regulations.

Section 5 - Health Hazard Information

EXPOSURE/BEALTH EFFECTS:
INHALATION: Muy cause tightness & chest pain,
coughing & difficulty in breathing.

INGESTION: May cause nausea, yomiling,
headaches.

SKIN AND EYES: Dust may irritare skin and/or
eycs.

FIRST AID:

INGESTION: get medical attention, if conscious,
immediately induce vomiting.

SKIN AND EYES: lmmmediately tlush with water for
15 minute minimum; remove contarninated clothing.

Section 6 - Specinl Protection Information

Use adequate general or local ventilation to keep
fume or dust levels as low as possible. If airborne
concentration is high, use respirator or dust mask.
Wear rubber glaves & cyc protection.

Section 7 - Storuge and Special Information
Keep in tightly closed container, in cool, dry
ventilated area, away from heat, sparks or flame;
isolate from incompatible substanccs.

The information and recommendations set forth
herein are presented In good faith and believed 1o be
correct as of the date hercof. Arizona Instrument
Corporation, however, makes no representations as
to the completeness or accuracy thereof and
information is supplied upon the condition that the
persons receiving same will make their own
determination as to its sujtability for their purposes
prior to use. In no event will Arizona Instrument
Corporation be rcsponsible for damnages of any
nature whatsoever resulting {from the use of or
rcliance upon this informaton.
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10.4 NICKEL CADMIUM BATTERY

MATSUSHITA BATTERY INDUSTRIAL CO
| Matsushita-Cho

Moriguchi Osaka 570 JAPAN

EMERGENCY TELEPHONE 201-392-6703
INFORMATION TELEPHONE 714-373-753%

Product Identification:

PRODUCT NAME: Nickel Cadmium Battery
HAZARDOUS INGREDIENTS: Ni(OH)?, NiOOH,
Cd, Cd(OH)*, KOH or NaOH, LiOH

CHEMICAL FORMULA: NiCd

Section 1 - Physical Data
APPEARANCE & ODOR: None

BOILING POINT: Approximatety 170°C
MELTING POINT: N/A

VAPOR PRESSURE: N/A

SPECIFIC GRAVITY: 2.6

Scction 2 - Fire and Explosion Data
FIRE HAZARD: Under normal charging and

dischargiag, no firc hazard exists.
EXPLOSION: Under normal charging and
discharging, no explosion hazard exists.

Section 3 - Reactlvity Data
STABILITY: Extremely stable
INCOMPATIBILITIES: N/A

Section 4 - Lcak/Spill Disposal Information
PRODUCT CLEAN-UP: Non-toxic in normal use

DISPOSAL METHOD: DO NOT incinerate.
Dispoae of in discharged state o avoid shorting.

NICOR-ENGINEERING
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Section 5 - Health Hazard Information

EXPOSURE/HEALTH EFFECTS:
INHALATION: N/A

INGESTION: N/A

SKIN AND EYES: May imritate if contact is made
with the ¢lectrolyte (alkaline).

FIRST AID:

INHALATION: N/A

INGESTION: N/A

SKIN AND EYES: Immecdiately flush affected arcu
with cool water. If conlact is made with the cycs or
mucous membranes. immediately flush with water
and get medical assistance.

Section 6 - Special Protection Information
No spccial protection required in normal usage.

Section 7 - Storing and Special Information
No special precautions required for storing.

The information and recommendations sct forth
herein arc presented in good faith and believed to be
correct as of the date hereof. Arizona Instrument
Corporation, however, makes no represeptations as
to the completeness or accuracy Llhereof and
information is supplied npon the condition that the
persons receiving same will make their own
determination as to its suitability for their purposcs
prior to use. In no event will Arizona Instrument
Corporation be responsible for damages of any
namre whatsoever resulting from the use of or
reliance upon this information.

33



09/08/00 09:00 FaX 830 883 {028

NICOR-ENGINEERING - HUFF HUFF doar

11 _APPENDIXA - 431X FUNCTIONAL TEST _

If your application requires frequent verification of instrument functionality, this test will
bencfit you. If the test results fall within the expccted range, you may assume the
instrument 1s functioning properly. This test does not calibrate the instrument.

NOTE: Perform the functional test ONLY after a sensor regeneration.

The 431-X Functional Test Kit contains all accessories necessary to perform the functional
test:

- calibration vesscl (1)

- stopper/thcrmometer assembly (1)
- vial of Hg* (1)

- syringe assembly (1)

- syringe needles (5)

- septum holder assembly (1)

- septa (20)

CAUTION: The vial and thermometer contain liquid mercury and are possible sourccs of
mercury contamination. Follow the instructions carefuily.

*For information on special protection and health hazards, READ the Mercury
Material Safety Data Sheets (MSDS), page 31 before handling or transferring the
mer: into the Functional Test Kit Vessel.

11.1 PREPARATION

| Carefully unpack and inspect the parts of the kit.

ENSURE that the mercury shipping container and mercury filled thermometer are not
broken.

VERIFY that all the parts to the kit are present.

! In a ventilated area, preferably under a fume hood, remove the mercury vial from its
shipping container.

! Place the functional test kit vessel and the mercury vial close to cach other and open the
mercury vial.
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CAUTION: The edge between the plastic case and the glass inner vessel of the functional
test kit vessel are not sealed well enough to prevent mercury from entering the area

between the inner and outer vessels. ENSURE the mercury, bandled in the next step, does
not come in contacl with the seal where the glass and plastic portions join.

NOTE: The vessel may be disassembled to transfer the mercury and better prevent

contamination of the outer portion of the vessel. Instructions to disassemble the vessel can
be found on page 36.

11.2 MERCURY TRANSFER

PROCEDURE:

| CAREFULLY pour the mercury into the center of the functional test kits vessel's
opening.

! ENSURE that no mercury residue is on the outside of the vessel. If mercury residue is
present, sce the mercury Material Safety Data Sheet (MSDS) on page 31 for clcan-up
instructions.

! INSTALL the stopper assembly into the functional test kit vessel carefully, to prevent
breakage of the thermometer.

PRESS the stopper assembly into the vessel to achieve a good seal.

! USE the 431-X instrument to verify that the outside of the vessel is not contaminated
and the mercury vapor emission leve], if any, is below the OSHA TLYV for mercury.

! ALLOW the kit to adjust to room temperature for at [east two (2) hours before using.
The temperature range for the test is 18-22°C. Avoid temperature fluctuations.
CAUTION: Do not usc the calibration vessel as a portable container. If the calibration

vessel is upset or greatly agitated, mercury droplets will cling to the thermometer stern, the
rubber stopper, the mouth of the calibration vessel and the needle guide.
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11.3 VESSEL DISASSEMBLY

CAUTION: The inner portion of the vessel is tnade of glass. Handle the vessel carefully
to prevent brcakage.

! LOOSEN, BUT DO NOT REMOVE the base of the vessel. The base unscrews fromn
the body.

| SET the vessel on a firm surface.
! HOLD the base stationary and unscrew the body from the base.

! HOLD the base and the inner glass vessel with one hand while removing the body and
gasket with the other hand.

After the mercury is transferred into the glass inner vessel, reassemble in the reverse
order.
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11.4 REPLACING MERCURY

An oxide coating will form on the drop of mercury and will cause lower readings in your
testing. Gently swirl the vessel to disturb the outer oxidized surface of the droplet. If this
does not restore higher readings, it may be necessary to replace the mercury.
PROCEDURE:

1 Carcfully remove the stopper assembly from the calibration vessel.

BE SURE NEEDLE GUIDE IS FREE OF LIQUID MERCURY.

! Carefully pour the mercury into a disposal vessel. Refer to Vessel Disassembly
Instructions on 36.

Mercury can become trapped between the plastic calibration vessel and the glass imner-
liner.

! Replace the oxidized mercury with approximately Y2 cc fresh mercury. (AZI P/N
A2600-0904)

Do NOT use the syringe for measuring liquid mercury. Dispose of oxidized mercury
properly.

! Reassemble the calibration vessel.

! Rcinstall the stopper assembly.

11.5 FUNCTIONAL TEST PROCEDURE

NOTE: Pcrform the functional test ONLY after a sensor regeneration.
PROCEDURE:

| Leave the calibration vessel at stable room temperature for at least 2 hours.
The temperalure range for the test is 18° - 22°C.

Temperature fluctuations during the test procedure will produce erratic results.
! Replace the .25mm fritware.

Refer ro page 13 of the 431-X manual.
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11.6 SYRINGE TECHNIQUE
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BanStop —

Plunger

et MBRC

1. Check bar-gtof setting (1cc)

2. Insert needie into calibration vescel

4. Pull plunger quicidy and smoothly to bar-
Siop.

L

5_ Hold plunger fimly
ramove syringe

aihst bar-stop and
m vesgel

8. Incert syringe needia to ceptum

——

7. Press SAMPLE

8. When the
plunger a0 that pravity
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Hg into 431

sirstream. Hmwfm

9. Remove syringe naedie from septumn
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1 Replace the septum on the septum holder assembly.

! Plug the tubing adapter end of the septum assembly into the instrument’s intake and
tighten the intake tube nut.

NOTE: To check for a tight seal, gently pull on the septum holder assembly. If it comes
out of the intake, it may be necessary to remove the intake tube from the instrument and

firmly press the tubing adapter through the intake. Tighten the intake tube firmly to the
intake sterm.

! Attach a zero air filter to the septum assembly.

! Press power ON.

! Take 3 samples.

If the average meter reading is less than .005, continue 10 the next step.

If the average meter reading is greater than .005, stop here. The instrument may be
contaminated. See the Troubleshooting section, page 19.

! Note the temperature of the calibration vessel.

! Press the SAMPLE button, wait 2 seconds and when the display flashes, inject 1 cc of
mercury vapor according to the syringe technique described on page 38. Be sure all
mercury vapor has been injected before the solenoid closes (second click and display
flash).

NOTE: To minimize error, it is important o carefully follow this procedure.

! Record the meter reading.

I Repeat the last two steps three times.

The last three 1cc injections should be within +/- 5% of each other. If not, refer to page
38 for proper syringe technique and repeat the procedure.

! Refer to the Temperature Conversion Chart, page 40, for the acceptable range.

The averuge of the last three digital meter readings should fall within the range shown
on the chart.

IF THE AVERAGE IS WITHIN RANGE, THE JEROME 431-X IS
FUNCTIONING PROPERLY.
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! Perform a sensor regeneration. Press ZERO and turn the ZERO ADJUST (refer to page
6 in the 431-X manual for the complete sensor regeneration procedure).

I Wait 1 hour before proceeding to the next step.
! Repeat this test procedure.

If the average of the digital meter readings is still not within range, refer to page 41
Functional Test Troubleshooting.

431-X Temperature Conversion Chart

Temperature®°C Digital Meter Response
16 .091t0.123
17 .100 to .135
18 .108 to .146
19 .118to .159
20 .129t0 .174
21 .138 to .187
22 151 to .204
23 .164 to 222
24 177 to .240
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11.7 FUNCTIONAL TEST TROUBLESHOOTING

If you don’t achieve good results with the functional test procedure, check the following:

Results Solution

Too low Be sure to inject the Hg vapor ONLY after the display flashes
(2 seconds after SAMPLE is pressed).

Typically too high Ensure the calibration vessel temperature is stable.

Too low Ensure there is no oxidation on the mercury drop in the

calibration vessel. Gently swirl the mercury drop in the
calibration vessel. Replace if necessary.

Too low Ensure the instrument’s intake is not blocked with foreign
matter. Check flow with a flow meter.

Too low Use a new syringe needle. Straighten or replace crimped or
blocked internal tubing.

If you find the above does not solve your problems, please call AZI Customer Service at
(800) 235-3360 or 602-470-1414.
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12 APPENDIX B - GOLD COIL PERSONAL MERCURY DOSIMETER

12.1 INTRODUCTION

The gold coil personal mercury dosimeter is a unique collection device for mercury vapor.
The Jerome 431-X Gold Film Mercury Vapor Analyzer and the Personal Mercury
Dosimeter determine personal cxposure levels and ambient air concentrations, as well as
low levels of mercury in natural and stack gases

For personal sample collection, the dosimeter is worn as close to the wearer's breathing
zone as possible and is connected by tubing to a pump usually worn on a belt. The
dosimeter can also be used for muitiple point area monitoring by placing a dosimcter, with
pump attached, in various strategic locations.

We recommend a pump flow rate of 2 cc/minute for the most accurate results when
sampling in an atmosphere that for eight hours may contain an average of .5 mg/m’ Hg. If
you are considering using any other flow rate, see page 46, Nonstandard Flow Rates.

After sample collection is completed, the dosimeter is inserted in the Jerome 431-X's
intake. A dosimeter lead set is connected between the dosimeter and the 25 pin connector
on the back of specially equipped instruments. The instrument supplies power to
volatilize the accumulated mercury from the dosimeter to the gold film sensor. The
Jerome 431-X determines the mass of mercury collected by the dosimeter in a 17 second
analysis. The dosimeter is ready for immediate re-use after a mercury measurement has
been performed.

12.2 DOSIMETER TECHNICAL SPECIFICATIONS*

Sensitivity <0.5x10"g Hg
Precision 15% RSD @ 0.100 mg/m’ Hg
Accuracy 15% @ 0.100 mg/m’ Hg

Recommended flow rate 2 cc/min (0.002 liters/min) for atmospheres of 0.5 mg/m’
60 cc/min for 100% collecting efficiency in atmospheres
with lower concentrations

Construction Nylon/Glass
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Weight 1.5 ounces
Dimensions 0.5" dia. x4.5" ]
Capacity 1000 X 10®%g Hg
Analysis Time <2 min

*Based on 2 cc/min flow rate

12.3 BEFORE SAMPLING WITH THE DOSIMETER

The personal mercury dosimeter adsorbs mercury vapor over a period of time. Therefore,

Dosimeter Lesd Sct

- |

Dosimeter Zsoro Alr

@: l ' Filer

before cach day's use it is necessary to ensure the dosimeter is mercury free. Perform the
following steps to remove any accumulated mercury.

PROCEDURE:
! Connect the system as shown in the figure abovc.

Insert the dosimeter's large end in the 431-X's intake and gently tighten the intake tube nut
1o ensure an airtight seal.

! Attach the power cord to the 431-X and plug it into AC power.
AC power is required to heat the dosimeter.

! Press the Jerome 431-X's power ON button.

! Press the Jerome 431-X's SAMPLE button.

The digital meter reading will appear in ] 5 seconds.
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I Wait 60 seconds and press the SAMPLE button again.

The Jerome 431-X's digital meter should display less than 0.005, verifying all mercury has
been removed from the dosimeter coll.

! The dosimeter is ready for sample collection.

NOTE: For best results, dosimeter analysis should be performed as soon after collection
as possible. If analysis cannot take place immediately after sampling is completed, cap
both ends of the dosimeter with Tygon™ tubing sealing it completely, or replacc with the
end caps. For accurate results, perform dosimeter analysis no later than five days after
sampling.

12.4 DOSIMETER ANALYSIS

PROCEDURE:

NOTE: Wait a minimum of 30 minutes after a sensor regeneration before starting this
procedure.

| Connect the system as shown in the figure below.

! Attach the power cord to the 431-X and plug it into AC power.

Dosimeter Lead Set

'-1l1-|xﬂ£ﬁﬁ| =)

—

Dosimeter Zero Air

Filter

AC power is required to desorb mercury from the dosimeter.
I Press the Jerome 431-X's power ON button and then press SAMPLE button.
The digital meter reading appears in 15 seconds.

! Record the digital meter reading (include the decimal point). Wait 30 scconds, then
press SAMPLE again and record this digital meter reading.

Repeating the heating process ensures complete release of mercury from the dosimeter
coil.
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! Add the two digital meter readings together.

The sum of the two digital meter readings is the figure you will use in your calculations
and is referred to as the meter response.

NOTE: A third dosimeter desorption should give .005 mg/m’ or less.
! You can perform the following calculation to obtain the mercury concentration in

mg/m’ based on a time weighted average; or alternately, DIP switch #2 can be set to
OFF and the digital meter will display nanograms Hg directly (refer 1o diagram, page

17).
Working Formula and Units of Measure
(MR x 87.5)/SV=Sample Concentration
MR(meter response) total of the two digital meter readings in
mg/m?
87.5 ng/mg/m’ (conversion factor, a constant which changes
the meter response to nanograms of Hg)
SV (sample volume) pump flow rate (in ce/min) multiplied by
sample time (in minutes)
Sample concentration in ng/cc mg/m’
EXAMPLE:
(to calculate a time weighted average during an 8 hour period)
Meter response 0.600 mg/m’ (sum of the two meter responsc
readings)
Conversion factor 87.5 ng/mg/m® (constant)
Pump flow rate 2 cc/min
Samnpling time 8 hours (480 min)
Sample volume 2 cc/min x 480 min = 960cc

(0.600 mg/m* x 87.5 ng/mg/m)/960cc = 0.055 ng/cc
A. Convert the meter response (the total of the two digital meter readings) to
nanogramns of mercury.
0.600 x 87.5 = 52.5 nanograms of Hg

B. Determine the total volume of air sampled.
2 cc/min x 60 min/hr x 8 hr = 960 cc
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C. Determine the Hg concentration (time weighted average) of the dosimeter.
32.5 nanograms/960 cc = 0.055 ng/cc of Hg =0.055 mg/m’ of Hg

I Check the sensor status after each dosimeter analysis.

IMPORTANT: Perform a sensor regeneration as soon as the meter display shows

“«--* (four bars} which shows 75-100% sensor saturation to prevent the loss of a
sample.

! Scal the dosimeter with caps or Tygon™ tubing after analysis to prevent mercury
contamination during storage.

NOTE: If your average dosimeter analysis produces nanogram levels of 75 or more, you
risk overtanging your instrument and losing your collection data. Call Customer Service at
800-235-3360 or 602-470-1414 for alternative collection methods.

12.5 NON-STANDARD FLOW RATES AND DILUTION MODULES

46

You may use a pump with 4 flow rate up to 50 or 60 cc/min, but be aware that there are
certain limitations. If your pump flow rate exceeds 2 cc/min und youc average dosimeter
analysis produces nanogram levels of 75 or more, it may be easy to collect more mercury
beyond the linear range of the 431-X sensor. You thus risk overranging your instrument
and losing your collection data. Higher flow rates may also impair the capture efficiency
of the dosimeter.

We recommend that you drop your flow rate or use a dilution module* (AZI P/N Z2600-
3911). Lowering the flow ratc to decrease the sample volume provides the greatest
accuracy. Using a dilution module introduces an additional 15% inaccuracy to yout
analysis. As an altemative to the dilution module, sample for shorter time periods.

Dilution Module Specifications
Accuracy +/- 15% of 10:1 ratio
Input concentration range:
Low 0.7 mg/m’ Hg
High 5.0 mg/m* Hg
Housing Nylon
Dimensions 1"wx27"1x3"h
Weight 330z

The di)ution module is factory set to a 10:1 ratio. The mass of mercury entering the
dilution module is reduced by 90%, leaving a 10% (X10 dilution) concentration to be
introduced into thc Jerome 431-X. since this ratio can change slightly with use, it is
important to occasionally determine the current dilution module ratio to ensure accurate
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results. For normal applications a X8 to X12 ratio is recommended. The 431-X
Functional Test Kit contains all accessories necessary to determine the current dilution
module ratio.

Call Customer Service at 800-235-3360 or 602-470-1414 if you have questions about flow
rates or applications.

*The dilution module contains Resisorb™, mercury vapor adsorbent. For safety
information, sec the Resisorb™ Materjal Safety Data Sheet on page 32.

12.6 DILUTION MoDULE RATIO CHECK

PROCEDURE:

NOTE: Wait a minimum of 30 minutes aftcr a sensor regencration before starting this
procedure.

Direct 431-X Readings:

! Connect the instrument, septum holder assembly and zero air filter as shown in the
figure below.

Zero Air
Fiker
$

Septum Holder
Assembly

I Press the Jerome 431-X power ON button.
! Inject 1 cc of mercury saturated vapor into the septum, according to the Syringe
Technique described on page 38 (431-X Functional Test, Appendix A).

I Make 3 additional ] cc injections and record the digital meter readings (include the
decimal points).

I Average the results of the Jast 3 injections.

| Remove the septum assembly and zero air filter from the instrament.
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12.7 MOST ACCURATE METHOD

Perform the above test, however attach Zure a1 o
the dosimeter, septum holder assembly A
and zero air filter to the sampling pump
that will be used. (See diagram.)

Collection efficiencies should be Faetmetcr
approximately 100% up to 60 cc/min. il
If high flow rates are used, the final ! 5
calculation should include this L ° !
collection efficiency correction faclor. h Pere ] D

12.8 LOADING THE DOSIMETER e = —

! Connect your pump, dosimeter, septum holder assembly and zero air filter (using 1/8"
Tygon™ tubing) according to the figure at the right.

! Tum on the pump.

Dosimeter Lead Set

1411
. Dosimeter Zero Alr
2 e n h Filter
@= { Dilution
Module

[ Inject ] cc of mercury vapor into the septum, ten times (total 10cc mercury vapor).
! Wait 30 seconds after the last injection, then turn off the pump.
I Remove the dosimeter, septum assembly and zero air filter from the pump.

I Connect the instrument, dilution module, dosimeter, zero air filter and dosimeter lead
set as shown in the figure above.

I Attach the power cord to the 431-X and plug it into AC power.
AC power is required to heat the dosimeter.

! Press the Jerome 431-X power ON button and then prcss SAMPLE button.
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The digital meter reading appears in 15 seconds.

! Record the digital meter reading (inclade decimal point). Wait 60 seconds, then press
SAMPLE again and record this rcading.

Repeating the heating process ensures complele release of mercury from the dosimeter
coil.

! Add the two digital meter readings together.

The sum of the two digital meter readings is the figure you will use in your calculations
and is referred 10 as the meter response.

! Repeat this procedcure two more times.

| Average the three meter responscs you obtained in this section.

12.9 DiLUTION MoDULE RATIO CALCULATIONS

| Multiply the average obtained in the Direct 431-X Readings procedure by 10 (this is
the number of 1 ¢c injections).

{ Divide the result obtained in step 1 (above) by the average obtained in the Loading
the Dosimeter procedure.

I Use the result as the dilution module ratio in your dosimeter analysis.
EXAMPLE:
Direct 431-X readings

0.102 mg/m’
0.103 mg/m’

0.104 mg/m’
0.103 mg/m® average
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Loading the dosimeter

0.120 mg/m’
0.113 mg/m’
0.100 mg/m’
0.111 mg/m’

Step 1 (above)
0.103 mg/m’ x 10 = 1.030 mg/m’

Step 2 (above)
(1.030 mg/m*) / (0.111 mg/m’ =9.4

Dilution module ratio 9.4:1

-+ HUFF BUFF
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NOTE: For normal applications a X8 to X12 ratio is recommended. If your ratio is not

within this range, call Customer Service at 800-235-3360

12.10 ANALYSIS WITH A DiLuTION MODULE

for assistance.

50

PROCEDURE:

NOTE: Wait a minimum of 30 minutes after a sensor regeneration before starting this

procedure.

| Connect the systcm as shown in the figure below.

! Attach the power cord to the 431-X and plug it into AC power.

Dosimcter Lead Set

Dilution
Moduie

AC power is required to heat the dosimeter.

Dosimeter
Filter
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! Press the Jerome 43]-X power ON button and then press SAMPLE button. The digital
meter reading appears in 12 seconds.

! Record the digital meter reading (include the decimal point). Wait 30 seconds, then
press SAMPLE button again and record this reading.

Repeating the heating process ensures complete release of mercury from the dosimeter
coil.

! Add the two digital meter readings together.

The sum of the two digital merer readings is the figure you will use in your calculations
and is referred to as the meler response.

! You can perform the following calculation to obtain the mercury concentration in
mg/m’ based on a time weighted average.

Working Formula and Units of Measure
Ng X DM/SV=Sample Concentration

Alternately, DIP switch #2 can be set to OFF and the digital meter will display
nanograms Hg directly.

MR (meter response) .........cc.ccccvvmerierasens total of the two digital meter readings
in mg/m’
87.5 ng/mg/m®......oeiiie e conversion factor, a constant which

changes the meter response to
nanograms of Hg

DM dilution module ratio......cccccceeevverennaas the ratio determined on page 50
SV (sample volume).......ccooceemsemreencnnanne, pump flow rate (in cc/min) multiplied
by sample time (in minutes)
Sample concentration.............ccccconreeees., ngfec = mg/m®
EXAMPLE:
(to calculale a timne weighted average during an 8 hour period)
MELEr FESPONSE......vveeveenreneeneeaeenas corenansens 0.600 mg/m’ (sum of the two meter
responsc readings)
CONVELSION TACOT. .. .eeneeeereeetereeeneeevensores 87.5 ng/mg/m’ (constant)
Dilution module rate.......ccoureeecececrvrarennan 9.4
Pump fIoW ralc.....cccevieiceneiiiniescinnnitennneen, 2 cc/min
Sampling time.........covivveieeeeeeceecrreereessunas 8 hours (480 min)
Sample volume.........ccocevrrnrercareercerccnrrnne 2 cc/min X 480 min = 960cc

(0.600 mg/m* x 87.5 ng/mg/m)/960cc = 0.055 ng/cc
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A. Convert the meter response (the total of the two digital meter readings) to nanograms
of mercury.

The meter response multiplied by 87.5 (conversion factor) equals nanograms of mercury.
0.600 x 87.5 = 52.5 nanograms of Hg

B. Determine the actual mass of Hg collected by the dosimeter.
Nanograms of mercury times the dilution module ratio:
52.5 nanograms x 9.4 = 493.5 nanograms

C. Determine the total volume of air sampled.
The pump flow rate times 60 min/hr times 8 hours
2 cc/min x 60 min/hr x 8 hr = 960 cc
D. Determine the Hg concentration (time weighted average) of the dosimeter.
The mass of Hg collected by the dosimeter divided by the total volume of air sampled.
493.5 nanograms/960 cc = 0.0514 ng/cc of Hg = 0.0514 mg/m’ of Hg
1 Check the sensor status after each dosimeter analysis.

IMPORTANT: Perform a sensor regeneration as soon as the meter display shows “--..»
(four bars) to prevent the loss of sample.

! Seal the dosimeter with tubing after analysis to prevent excessive mercury contamination
during storage.
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Dosimeter Refercence Chart 431.X
Expected concentration, related to sample volume and meter response
Volume of air in mg/m’ 431-X meter response
0.5 HL HL HL HL HL
0.1 " HL
0.05 HL
0.02s HL
0.005 HL
0.001 0329
28,300
Volume of air in microgms/m’ (.001 micrograms/m’ = 1 nanogram/m*)
431-X mcter response
0.5 0494 0823 HL HL HL HL
005 |oozs  ood0 IS HL
0.01 0.005 0.010
0.005 0.002 0.005
0.0005 |0.000 0.000
43,200 86,400 144,000 480,000 1,440,000 2,880,000 4,320.000

Relationship of flow rate and time to total sample volume

Total volume collected (cc/minute)

@oés

1000 60,000 120,000 240,000 480,000 720,000 1,440,000 2,880,000 4,320,000
100 6,000 12,000 24,000 48,000 72,000 144,000 288,000 432,000
60 3,600 7,200 14,400 28,800 43,200 86,400 172,800 259,200
20 1,200 2,400 4,800 9,600 14,400 28,800 57,600 86,400
10 600 1,200 2,400 4,800 7,200 14,400 28,800 43,200
2 120 240 430 960 1,440 2,880 5,760 §,640
1 2 4 8 12 24 48 72

Hours

Use this formula for calculating the concentrution of mercury in ajr:

Concentration (ing/m*) = Meter Reanonse (x) 7.5 (a constant for the Jerompe 431-X)
Flow Rate of sampling putnp (x) Time

13 APPENDIX C - INTERNAL DIP SWITCH SETTINGS
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Main (mother) board RED DIP switches (SW2)

This is the red DIP switch box located at the top, center
of the instrument’s main circuit board.

The 431-X provides regulated film heat at both 50 Hz
and 60 Hz line frcquencies. This also provides two
ranges of preset but unregulated film heat (100-
200/200-240 volt and 110-130/220-260 volt ranges).
The preset film heats operate similarly to the old 431,
but the two ranges are available to reduce the effects of
chronic low or high line voitage.

Note: The ranges are doubled when the AC line
selector switch is set to the 220V position. The DIP
switch positions 1 and 6 must be properly set.

DIP1 DIP 6 Function
OFF OFF

OFF ON

ON OFF

ON ON

NICOR-ENGINEERING

-+ HUFF HUFF

60 Hz regulated film heat (100-130/200-260VAC)
50 Hz regulated film heat (102-130/205-260 VAC)
50/60 Hz preset film heat (110-130/220-260 VAC)
50/60 Hz preset film heat (100-120/200-240 VAC)

Regulated film heat should normally be used (DIP 1 OFF) except in the few cases where
extrerely dirty line voltage conditions may exist. These conditions might be found where
large motors are being controlled or other situations may cXist where the voltage may vary
outside the 100-130 VAC range with regularity. In those cases the two preset heat ranges

will allow some degree of satisfactory operation.

Switch Number Normal Position
2 ON
3 ON
4 OFF
ON
5 ON

Action
Nanograms mode

Displays relative (not true)
voltage during regen (0-255)

Display L-O-H when “zero”
button pressed

Display 00-99 when “zero”
button pressed

Locks into 0- 10mg/m’ range
(survey mode)
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14 APPENDIX D - OPTION BOARD BLUE DIP SWITCHES

This is the blue DIP switch box locared on the small (daughter) board mounted at the center
of the main (mother) board.

Summary of blue DIP switch functions:
Switch Function

Regeneration enable and time

Regeneration enable and time

Auto sample enable

Auto sample time

Auto sample time

DC power mode enabled (when ON and regeneration is
started, this closes the relay on the data Jogger interface
board to switch the inverter ON.

[o Q¥ TN N VA B O B

Timed Sensor Regeneration (Timed regeneration attempted one hour after start, then at

interval.)
Switch #1 Switch #2 Regeneration Interval
Off Off Off
On 18§ 6 hours
Off On 24 hours
On On 72 hours

Auto Sampling (Without JCI or data logger attached)

Switch #3 Switch #4 Switch #5 Sampling Frequency
On On On No autornatic sampling
Oft On On 5 minutes
Off Off On 15 minutes
Off On Off 30 minutes
Off Off off 1 hour

NOTE: Switch instrument power off before changing DIP switch scttings.

55



09/08/00 08:08 FAX 830 983 1028 NICOR-ENGINEERING + HUFF HUFF dosg

15 APPENDIX E - OPTION BOARD MISCELLANEOUS TECHNICAL
NOTES

]

15.1 INSTRUMENT ZEROING

The Jerome 431-X has essentially three zeros:

The instrumcnt automatically rczerocs between samples and each sample is a unique
rcading. To takc a sample, simply press the SAMPLE button.

The zero on the membrane switch is used to re-establish a baseline between the reference
and sensor gold film after a sensor regeneration. This zero is manually adjusted by
pressing the ZERO button and wming the potentiometer on the top of the instument until
the display reads 0. Adjust only after sensor regeneration; it is normal for H to be
displayed after sampling.

The 431-X option board provides an auto zero feature that is invisible to the user. In
some cases, the instrument does not resume sampling after a regeneration. Al that time
.L.L.L appears on the display when the ZERO button is pressed and the error message
“manual bridge adjust needed” will be added to the notes column of the JCT text file if the
JCT software is used. If this problem persists, it may be necessary to re-set the auto zero.

When necessary to re-adjust the auto zero point:

Tum instrument off.

Note original DIP switch settings.

Turn DIP switch 4 on red DIP box to ON.

Set the switches on the option board’s bluc DIP box to 1,2,6 OFF; 3,4,5 ON.

Turn the instrument ON,

Switch option board DIP #1 OFF and ON three times, leaving it ON.

‘While pressing the ZERO button, turn the potentiometer on the option board until the
numbers increase (maximum of 20). Note the display will flicker one digit.

! Return all switches to original position.

L e R

NOTE: The higher the auto zero number, the lower the capacity of the sensor and the
more sensor regenerations are needed,
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15.2 AUTOMATIC REGENERATION

The auto-regencration should take place at the pre-configured time, with these exceptions:
The instrument wil] always attempt a regeneration onc¢ hour after the SAMPLE button is
pressed. The auto-regeneration will take place at the specified interval after that initial
hour (for cxample, at hour 7, 13, 19, etc, if programmed for 6 hour auto-regencration).

The instrument may NOT always perform the regeneration. The circuit forces the
instrument towards 100% saturation to initiate the regeneration. If the sensor has not seen
much mercury, the instrirment will not auto-saturate. Jn this case, a regeneration will not
take place. The instrument will always regenerate whenever the sensor is saturated. There
should be no significant loss in sensitivity when a sensor auto-regeneration does not occur
for 2-3 days.

Test this feature by initiating an auto-regeneration by tuming the instrument ON and

switching the daughter board’s blue DIP switch #2 OFF and ON. If the line cord is
plugged in, do not interrupt this regeneration cycle.

15.3 DC POWER MODE ENABLE

Instruments with the 431-X option board modification can be used with any +12 VDC
source for continuous operation, if the AZI DC-AC power inverter kit is installed. The
instrument requires 115 volts AC for regeneration. To preserve the life of the DC power
source, the DC-AC inverter is switched on automatically for the regeneration only. The
external switch on the inverter should always be OFF to preserve battery life during
normal sampling,

When the instrument starts a regeneration and when DIP #6 is ON, the instrument sends a
signal 1o close the relay on the 431-X data logger interface board mounted between the
data Jogger and the instrument. This switches the inverter ON using the inverter’s internal
switch.

NOTE: When this mode is enabled, the instrument does NOT check for 115 VAC for the
regeneration. If there is no AC power to the instrument, and a rcgeneration is initiated,
the instrument will flash .H.H.H (rather than .P.P.P), howcver the sensor will not heat, nor
will the sensor clean.
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16__WARRANTY

L ___________ ____J

Seller warrants to buyer that products delivered pursuant to this Agrecement shall, at the

time of delivery, and for a petiod of one (1) year thereafter (the Internal Battery Pack,
- where applicablc, is warranteed for a period of nincty [90] days only), be free from defects
in material or workmanship and shall conform to seller’s specifications or such other
specifications as seller has agreed to in writing. Seller's obligations with respect to claims
under this warranty shall be limited, at seller's option, cither to the replacement of
defective or non-conforming product or to an appropriate credit for the purchase price
thereof subject to the provisions of seller's Warranty Policy as amended from time to time,
said Policy being incorporated herein by reference.

Return products under warranty claims will be shipped to seller's plant by buyer at buyer's
expense and shall be accompanied by a statement of the reason for the return and an
approved Rejurn Material Authorization Number issued by seller. Buyer remains
responsible for payment for products not accepted for warranty adjustment and freight and
handling costs associated therewith.

Notwwithstanding the foregoing, no warranty shall be enforceable in the event that product
has been subjected to environmental or stress testing by buyer or any third party without
written approval of seller prior to such testing. Further, no warranty shall be enforceable if
the alleged defect is found to have occurred as a result of misuse, neglect, improper
installation, repair, altcration, accident, or improper reurn handling procedure by buyer.

Discontinued product is warranteed only for a credit or replacement at seller's option.

- THE EXPRESS WARRANTIES GRANTED ABOVE SHALL EXTEND DIRECTLY TO
BUYER AND NOT TO BUYER'S CUSTOMERS, AGENTS, OR REPRESENTATIVES
AND, EXCEPT FOR WARRANTY OF TITLE, IS IN LIEU OF ALL OTHER

- WARRANTIES, WHETHER EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND
MERCHANTABILITY, SUCH OTHER WARRANTIES BEING SPECIFICALLY

- DISCLAIMED BY SELLER. IN NO EVENT SHALL EITHER PARTY'S LIABILITY
FOR ANY BREACH OR ALLEGED BREACH OF THIS AGREEMENT EXCEED THE
TOTAL EXTENDED PRICE OR PRICES SHOWN ON UNFILLED ORDERS, NOR

— SHALL EITHER PARTY BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES RESULTING FROM BREACH OR ALLEGED
BREACH.

Notwithstanding the foregoing, if any product covered by order(s) placed bereunder is
desjgnated as "developmental” “prototype” or "experimental," no warranty whatsoever
— except a warranly of titic to component materials, will be applicable thereto and buyer
shall indemnify seller for any claims for liability asserted seller in connection therewith.
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Medical Applications: Seller's products are not designed for use in medical appliances,
devices or systems where malfunction of buyer’s product can result in personal injury.
Buyer's customers using or selling buyer's products for use in medical applications do so at
theiv own risk and agree to fully indemnify buyer.

The foregoing state the entire Jiabjlity of seller in connection with products supplied
hereunder.
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TRADEMARK AND COPYRIGHT PROTECTION

Jerome Instrument, Arizona Instrument, AZI and the stylized AZ] are all registered trademarks of
Arizona Instrument Corporation.

Copyright 1990-1996, Arizona Instrument Corporation. All Rights Reserved.

Mallcosorb™ is a registered trademark of Mallinckrodt.
Resisorb™ is a registered trademark of J.T. Baker Chemical Company
Tygon™ js a registered trademark of Norton.

Arizona Instrument Corporation

Jerome 431-X Mercury Vapor Analyzer Operation Manual
Part Number S$S-086

Revision C

July, 1996

If you have any questions regarding the operation of this instrument, please call our toll free
number (800) 235-3360. Internationally, call (602) 470-1414 or fax (602) 470-1888.

Arizona Instrument Corporation
4114 East Wood Street
Phoenix, Arizona 85040-1941 USA

http://www azic.com
email:43 Iman @azic.com



